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WASHINGTON: 
GOVERNMENT PRINTING OFFICE. 
1912, 


[CHAPTER 23, Stat. at L., 1895.] 


[AN ACT providing for the public printing and binding and the distribution of public 
documents. ] 
* * * * * * * 


Section 73, paragraph 2: 

The Annual Report of the Secretary of Agriculture shall hereafter be sub- 
mitted and printed in two parts, as follows: Part One, which shall contain 
purely business and executive matter which it is necessary for the Secretary to 
submit to the President and Congress; Part Two, which shall contain such 
reports from the different bureaus and divisions, and such papers prepared by 
their special agents, accompanied by suitable illustrations, as shall, in the 
opinion of the Secretary, be specially suited to interest and instruct the farmers 
of the country, and to include a general report of the operations of the depart- 
ment for their information. There shall be printed of Part One, one thousand 
copies for the Senate, two thousand copies for the House, and three thousand 
copies for the Department of Agriculture; and of Part Two, one hundred and 
ten thousand copies for the use of the Senate, three hundred and sixty thousand 
copies for the use of the House of Representatives, and thirty thousand copies 
for the use of the Department of Agriculture, the illustrations for the same to be 
executed under the supervision of the Public Printer, in accordance with direc- 
tions of the Joint Committee on Printing, said illustrations to be subject to the 
approval of the Secretary of Agriculture; and the title of each of the said parts 
shall be such as to show that such part is complete in itself. 
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REPO RT 


OF THE 


SRCRETARY OF “AG RPCULTURE. 


Mr. Present: 
I respectfully present my Fifteenth Annual Report, covering the 
work of the Department of Agriculture for the year 1911. 


BRIEF COMMENTS. 


When the cattle-fever tick is destroyed in the Southern States the 
country will get much more meat from that section and the producing 
of it will build up the farms there. 


The hog-cholera serum developed in this department is successful 
where it is properly made and applied. 


Would it be asking too much of our universities to have them 
educate more plant pathologists and road engineers? 


Every country in the world that has diseased plants that can not 
be sold at home can ship them to us. This results in great loss. The 
chestnut disease here is an illustration. 

After years of experimentation we find we can grow Egyptian 
cotton in southern California and bulbs in the State of Washington. 


The finest dates from the Sahara Desert succeed in our Southwest. 
No seed is sent out from this department without being tested for 
germination condition. 


The schools want more of our publications than we have to give 
them. 


Seven hundred and fifty million dollars is the best estimate for 
poultry products this year. 


The day is not far distant when we will cease to import potash. 


A serious pest in the South is the crayfish; carbon bisulphid is a 
sure remedy. 
il 
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We are sending explorers to the ends of the earth for new plants— , 
and getting them. 


The phosphates are abundant in our country for all possible uses. 
Florida, Kentucky, Tennessee, and Idaho may be mentioned as 
depositories. 

If good roads from the producer to the consumer were general, the 
benefits to both would be considerable. 


When a foreign insect invades, our scientists seek its enemy where 
it came from. The natural enemy of the boll weevil was an ant that 
ccould.not endure our winters, but the native ant is getting busy. 

The experiment stations of the several States are doing better 
work each succeeding year; the scientists are maturing and the peo- 
.ple are appreciating. 

The object lesson in agriculture is the best teacher; we had 60,000 
of them at work last year. 

*- Six hundred thousand short tons of beet sugar were made last 
‘year in 67 factories. There is an estimated world’s shortage of 
1,600,000 long tons of sugar this year. 

The consumer pays a dollar for food; the farmer gets less than 
fifty cents for it. Who gets the rest? 

All Government agencies that conserve public health should be 
‘grouped together in one bureau. 


The Department of Agriculture has had success in the Southern 
“States through object lessons in the fields, where the best southern 
farmers in their counties were the instructors. This method should 
be organized in all the States along lines of greatest necessity. 

Our systems of renting land are faulty and result in soil robbing; 
where the renter can not provide domestic animals, the owner 
should arrange to furnish them so that rotation of crops may be had, 
and hay and grains may be fed on the farm. 

Trrigation will bring maximum crops while the land is new and 
full of plant food; but, where the crops are sold year by year, irri- 
gation will not of itself assure good results. 

Alaska will some day provide farmers in lower latitudes with 
grain seeds superior to what they can grow at home. 


The corn crop is moving northward by seed selection. 

The southern farm boy is showing the way to grow more of all 
crops on an acre. 

Educate the farmer’s boy toward a more valuable life on the farm. 

Uplift the farm home through the education of the farmer’s 
daughter toward greater usefulness and attractiveness in the farm 
home. 
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Save all the liquid fertilizers on the farm, in cisterns, to be applied 
where crops are to grow; this will recover the greatest farm waste of 
our times. 


There is great promise in the fact that whole classes of graduates 
of agricultural colleges go back to the farms, having learned how to 
make them profitable. 


Our foresters are learning by experiments how to reforest 30,000 
acres in a year; ten times as much must be planted annually to cover 
all the bare acres in a generation. It will be done. 


There should be publicity regarding the cold storage of foods, 
through monthly reports to some Federal authority that would give 
them to the press, to the end that the people might know to what 
extent foods were being withdrawn from consumption. 


CROP RESULTS. 
ADVERSE CLIMATIC CONDITIONS. 
EXCEEDING ALL RECORDS. 


The climatic conditions of the early part of the growing. season 
of 1911 were adverse to agriculture throughout the country east of 
the Rocky Mountains in a degree that exceeds all records. The 
assertion has been made that this country is so large in extent and 
has such a varied climate, soil, and crops that no nation-wide calam- 
ity can befall its farmers from natural causes. An extreme test of 
the truth of this assertion was made this year. 

From early in May until July was well advanced, a period of 
about 60 days, a series of hot waves of marked severity so early in 
the summer followed one another in rapid succession over nearly 
the entire regions of the Mississippi Valley and the Atlantic coast. 

Short periods of more moderate weather occurred locally at inter- 
vals, giving some relief, but, it is stated by the Weather Bureau, it is 
probable that during no previous similar period of 60 days has the 
temperature been so continuously and largely above the average 
over so extensive a region in the last half century. 

Deficient rainfall made this continuous heat effective against crop 
production. From January to June the rainfall in Minnesota, Iowa, 
and Missouri was 19.7 per cent below the normal; it was 25.4 per 
cent below in North Dakota, South Dakota, Nebraska, and Kansas; 
27.8 per cent below in New England; 12.4 per cent below in New 
York, New Jersey, and Pennsylvania. In the South Central States 
east of the Mississippi River the deficiency of rainfall from January 
to June was 10.3 per cent; west of that river, 21.6 per cent; and in 
the Pacific Northwest, 21.2 per cent. 
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This combination of drought and heat was the severest test to 
which the crops of the immense area covered have been subjected 
during the many years covered by records. 

Yet 1911 is not a lean year. Enough has been produced for the 
national needs, and there will be a surplus. 


COMPARISON UNFAVORABLE TO 1911. 
CROP PRODUCTION. 


Most of the crops of 1911, as far as their production is ascertained, 
compare unfavorably with the average production of the preceding 
five years. Cotton is the most conspicuous exception. If the com- 
mercial expectations of the size of this crop are realized, it will be 
one-quarter larger than the five-year average, and also the largest 
cotton crop ever grown. 

The sugar-beet crop is much above the average production of the 
previous five years, and is the largest ever grown, while rice and 
buckwheat are considerably above. 

All other crops are below the five-year average in production, hay 
being the most prominent one in percentage of deficiency. 


VALUE OF WEALTH PRODUCED. 


For the first time in many years the total value of farm products 
has declined from that of the preceding year. The estimate for 1911 
is based on the census items and is $8,417,000,000, or $277,000,000 
under the total for 1910. The loss is chargeable to the general classes 
of animal products and animals sold and slaughtered. Dairy cows 
are the only farm animals for which increase of price is indicated. 
Eggs, wool, butter, and poultry have likewise suffered in farm price 
during the year. In consequence of the decline of prices of farm 
animals and their products, this group is estimated as having pro- 
duced a value of $2,913,000,000 in 1911, or $321,000,000 below the 
amount for 1910. 

On the other hand, the crops are worth more than those of 1910, 
the estimate of farm value being $5,504,000,000, a gain of $44,000,000 
over 1910. Farm prices of all crops are higher than for 1910, except 
for cotton, cotton seed, and flaxseed, and this general fact, notwith- 
standing the other general fact that production was low, makes about 
10 crops of 1911 the most valuable ones of the same kinds that the 
farms of this country have ever produced. 

If the census value of farm products for 1899 is represented by 
100, the relative standing of subsequent years can be readily per- 
ceived if they also are represented by index numbers. After 1899 
the total value of farm products increased yearly about 5 to 7 in the 
index number for six years, ending with 1905. For 1906 the in- 
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crease was 10, for 1907 it was 15, for 1909 it was 16, for 1910 the 
increase was less than 2, and for this year there is a loss of 6 in 
the index number. At the end of six years after 1899, or the year 
1905, the index number had risen from 100 to 133; in five years more 
it mounted to 183; and the highest point reached is 184.3 for 1910. 
The number for 1911 is 178.4. The progression was broken by this 
year, so that two other years, 1909 and pete exceed 1911 in the value 
of the wealth produced on farms. 

Little is known of the total agricultural wealth production of 
foreign countries, but the little that is known affords interesting 
comparisons. A rough but official estimate of the value of the wealth 
produced by agriculture in Italy in 1910, a year of large production, 
is $1,351,000,000. Official returns of the production in Japan, aver- 
aged for the three years 1905-1907, give an annual value of a little 
more than $613,000,000. The official yearbook of the Commonwealth 
of Australia reports for 1908 a value of $484,000,000. According to 
the Canadian census of 1901 the value of the farm products of the 
foregoing year was $363,000,000; the census of 1911 has not yet pub- 
lished the corresponding figures for 1910, but the annual official re- 
port of agriculture indicates a present production valued at about 
$900,000,000. 

CHIEF CROPS. 


In the statement that follows concerning the crop quantities and 
values for 1911 no figures should be accepted as anticipating the 
final estimates of this department, to be made later. Only approxi- 
mations can be adopted, such as could be made by any competent 
person outside of this department. All values are for products at 
the farm, unless otherwise stated, and in no item are values at the 
produce or commercial exchange. 


CORN. 


With a value more than twice that of the cotton crop this year, 
and but little less than the combined values of the cotton, wheat, and 
oats crops, corn is by far the leading crop as a wealth producer. The 
estimate of 2,776,000,000 bushels indicates a production that has been 
exceeded in only two years, but it is a little under the average for the 
preceding five years. 

The farm price of corn is now higher than it has been since the 
records of the department began in 1866, except in 1883, and this 
establishes a total value for the crop that reaches $1,700,000,000 and 
breaks the record. 

So preeminently is corn the leading crop of this country that about 
three-quarters of the world’s crop is grown here. For the five years 
1905-1909 the percentage is 76.2. 
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While the exports of corn as such from this country are small when 
comparison is made with the size of the crop, they averaged 67,400,000 
bushels during the five years 1906-1910, and constitute one-third of 
the world’s exports of corn. 

This crop has secured a greater importance in national economy 
because of the multiplication of its uses. Formerly a feed for ani- 
mals and as meal or hominy a food for man, it is now made into 
varied food products and finds numerous industrial uses, largely due 
to the work of the chemist. 


COTTON. 


That a large crop may be worth less to the producers than a small 
one is exemplified by the cotton crop of this year. Commonly sup- 
posed to be the largest one ever grown, this crop has reached a price 
that is 5 cents a pound of lint below that of last year, when the crop 
was much less in quantity, and for the same reason the price of seed 
has declined. Apparently, the value of the fiber and seed of this 
year’s crop will not exceed $775,000,000, an amount that is below that 
of two former crops, although above the average of the preceding 
five years. 

There is no crop that this country produces that excites such world- 
wide interest as cotton, for the reason that the crop of the United 
States is about three-fifths of the world’s production, contributes 
two-thirds of the world’s exports, and has a fiber of a sort that has 
no direct competition in other countries. 

It is raw cotton. much more than any other commodity, that makes 
this country’s export value loom large. This fiber contributes about 
one-half of the value of agricultural exports, and more than a quar- 
ter of that of all exports. During the fiscal year 1911, for the first 
time in history, the value of the exported cotton not only passed 
the half-billiion mark, but reached the amount of $585,000,000, or 
$148,000,000 more than the average of the five preceding years. 


HAY. 


The considerable failure of the hay crop has caused an increase of 
farm price of only about $2.50 per ton over that of 1910. With a 
production of only 47,000,000 tons this year, this crop is far below 
the five-year average yield of 63,500,000 tons, and was exceeded by 
the crop of 1884 and every year since 1888. 

The farm value of this year’s crop, however, is slightly above the 
five-year average. In the case of some other kind of crop, three- 
quarters of the usual production would cause a much greater relative 
increase of price than is found in this crop, and the reasons why the 
hay price has not responded in greater degree are probably the good 
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and late fall pasturage and the existence of a great deal of roughage 
to take the place of hay. The value of the crop is placed at a little 
less than $700,000,000, and this is $50,000,000 more than the assumed 
value of the cotton lint produced this year, and $100,000,000 more 
than the value of the wheat crop. These comparisons emphasize the 
importance of the hay crop, an importance that is not generally 
recognized off the farm. 

WHEAT. 


Fourth in order of value is the wheat crop, worth about $600,000,000, 
or a trifle below the five-year average and also below the value of the 
wheat crop of three other years. The farm price of wheat per bushel 
is a little above what it was last year, but is considerably below the 
price of 1909. 

In production, the wheat crop of this year is 53 per cent below the 
five-year average, and has been exceeded by that of every year since 
1897, except in five years. The estimate of the department places the 
production at 656,000,000 bushels, an amount that would have been 
much exceeded had the weather conditions been favorable. 

This country produced one-fifth of the world’s wheat crop during 
the last five years, and contributed about one-eighth of the world’s 
exports. 

OATS. 


The oats crop is invariably fifth in order of value, and this year 
is worth about $380,000.000, or 5 per cent more than the five-year 
average. This amount has been perceptibly exceeded in only one 
year. The farm price is about 10 cents a bushel higher than it was 
last year, on account of the deficient production. 

The yield of this crop is estimated to be 874,000,000 bushels, a low 
amount caused by adverse weather. This was exceeded by the crop 
of every year since 1901, except three years. The oats crop of 1909 
and of 1910 was more than a billion bushels. About one-fourth of 
the world’s oats are grown in this country. 


POTATOES. 


The early prospect of an almost complete failure of the potato 
crop was not fully realized and the crop was ascertained to be 
282,000,000 bushels, a production that was exceeded in seven years, 
and was 12 per cent below the five-year average. 

Although the crop was about 90 per cent of the average production, 
the farm price increased 20 cents a bushel, or to about 75 cents, with 
the result that the total value of the crop is the highest of record, 
and amounts to $213,000,000, or 14 per cent above the five-year 
average. 
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BARLEY. 


Barley is another crop deficient in production. The 146,000,000 
bushels of this year’s crop are 12 per cent below the five-year average, 
and also below the production of every year since 1905. But the 
total value of the crop is about $125,000,000, and much above the 
record value of 1907. This is because the farm price rose to about 
85 cents a bushel, far above the price for every year since 1881, when 
it was 82.3 cents, and, with the exception of that year, far above the 
price for every year since 1874, when it was 86 cents. Since the 
record of the farm price of barley began in this department in 1866 
the price of this year’s crop per bushel has been exceeded in only 
three years. 

TOBACCO. 


The tobacco crop is 2 per cent under the five-year average in produc- 
tion and 5.3 under in value. From 1906 to 1909 the farm price of 
tobacco ranged from 10 to 10.3 cents a pound; in 1910 it was 9.3 
cents; and for this year there is apparently an increase of a fraction 
of acent. Previous to 1906, when the 10-cent price was first reached 
since 1887, there was a period during which there was a general com- 
plaint among tobacco growers that the price was too low, if not 
unprofitable. 

The crop of this year is estimated to be about 800,000,000 pounds, 
worth about $76,000,000. The production has been larger in seven 
years and the total value in two years. 

The tobacco grown in this country during the last five years is 31 
per cent of the world’s crop and supplied other countries with a 
quantity that is 42.3 per cent of the world’s exports of tobacco. 


FLAXSEED. 


The flaxseed crop of 22,000,000 bushels has a farm value of about 
$47,000,000. The amount of the crop is 74 per cent under the five- 
year average, and the total value makes the extraordinary compari- 
son of 53 per cent above the five-year average. This is because the 
farm price increased from $1.01 in 1906 to $1.53 in 1909, to $2.31 in 
1910, and to about $2.17 in 1911. The production of this year has 
been exceeded many times, but the total value has never been equaled. 


RYE. 


With the lowest production since 1901, except three years, the rye 
crop of about 31,000,000 bushels is 5.4 per cent below the five-year 
average. Its value, on the contrary, is the highest ever reached and 
is 12.2 per cent above the five-year average. Its farm value of about 
83 cents a bushel is the highest since 1868, except 1881. The total 
value is $26,000,000. 
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SUGAR BEETS. 


The sugar-beet crop, which for several years remained close to 
$20,000,000 in value, has risen to more than $24,000,000 this year, an 
increase of 234 per cent above the five-year average and much above 
the previous highest value. The production also is the largest and 
is 23.7 per cent above the five-year average. To the establishment 
and growth of this crop this department has directed some of its 
best efforts. 

HOPS. 


No other crop exhibits such a high increase of value over the five- 
year average as the hop crop does. It is 140 per cent. This is 
because the price of hops, which has usually been 10 to 20 cents a 
pound, has risen to about 38 cents. Consequently the total crop value 
has become $15,500,000. The production, on the other hand, has 
fallen off by 15 per cent in comparison with the five-year average and 
has been exceeded many times. 

Nearly one-fourth of the world’s exports of hops go from this 
country, and a little over one-fourth of the world’s crop is produced 
here. 

RICE. 


Rice is one of the five crops that have a production above the 
five-year average, the percentage being 6.6. The amount, although a 
little over 1,000,000,000 pounds, has been exceeded twice. The price 
per barrel has been down until within a very few weeks, and it is 
probable that the value of the crop, as finally determined, will be 
larger than was expected. 


BUCKWHEAT. 


Buckwheat continues to show a disposition to reach its old-time 
production after many years of decline. The crop of this year is 
7.3 per cent above the five-year average and has been exceeded by only 
two crops since the sixties. The total value is the largest since the 
sixties and is above the five-year average by 13 per cent. The farm 
price is about 72 cents a bushel, and in only one year since 1883, 
namely, in 1908, has the price been higher. 


TOTAL OF ALL CEREALS. 


Notwithstanding the considerable differences among the cereals, a 
comparison of the total of all of them this year with the five-year 
average will be some sort of a measure of the year’s performance in 
agriculture. The bushels of cereals produced this year number 
4,522,000,000. This is 3.4 per cent below the five-year average and, 
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while it indicates that the agricultural year of 1911 was below par, 
it is far from indicating any degree of calamity. If the great cotton 
crop be taken into account, the total crop production is below the 
average in a less degree than the cereals suggest. 


SUGAR. 


Sugar making belongs to manufacturing and not to agriculture, 
yet cane and beet production can best be treated through the sugar 
made from them. The refined beet sugar made this year nearly 
equals 600,000 short tons, the largest amount ever made by about 
80,000 tons. ‘This is about 24 per cent more than the five-year average. 
The value has, of course, soared and amounts to about $90,000,000, 
including value of pulp, the highest previous value being about 
$60,000,000 for 1909. It is 81 per cent above the five-year average. 

The cane-sugar production of 1911 is estimated to be about 380,000 
short tons of raw sugar, or about 54 per cent above the five-year 
average production, but yet an amount that has been exceeded several 
years. The value is about $45,000,000, which is far above the highest 
figure ever before reached and is 58 per cent over the five-year 
average. 

Both kinds of sugar combined, the production equals about 975,000 
short tons, or about 85,000 tons more than the record production of 
1909. The factory value of this sugar and the beet pulp, which is used 
for feeding purposes, is about $135,000,000, or about $41,000,000 more 
than the value of the two kinds of sugar for 1909, the year next to 
1911 in order of value. 


SUMMARY OF COMPARISONS. 


The year 1911 was a poor one for record-breaking crops, since the 
list includes only cotton and sugar beets. In these cases, however, 
the achievements are memorable, because of the great increases over 
the production that was previously highest. 

Apart from these two crops, not a crop reaches a place that is next 
to the highest production of former years; corn and rice win third 
place, and buckwheat third place since the sixties; the total of all 
cereals occupies fifth place, and the other crops are farther down the 
scale. 

The tale is reversed when the values of the crops are considered. 
The crops that have won first place make a formidable list in spite of 
the fact that they had previous very high values to exceed. The list 
is corn, barley, rye, buckwheat (since the sixties), potatoes, hops, flax- 
seed, sugar beets (or beet sugar), and cane sugar. No other crop 
reached second place in order of value in comparison with other years, 
but the total value of all cereals and of all crops did. The crops that 
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reach third place are hay, cotton, and tobacco. Wheat is fourth in 
value, and has been exceeded in this respect in three years. 

The crops of this year compare with the average of the previous 
five years more favorably than they do with single years when results 
were highest. In the list of crops that had a production above the 
five-year average are cotton, rice, buckwheat, beet sugar, and cane 
sugar. 

In value of crops, the five-year average was overtopped by corn, cot- 
ton, hay, oats, barley, potatoes, buckwheat, rye, flaxseed, hops, and 
beet and cane sugar. 


FOREIGN TRADE IN AGRICULTURAL PRODUCTS. 
BALANCE IN FAVOR OF EXPORTS. : 
CAUSED BY THE COTTON SURPLUS. 


The large surplus of value of exports of domestic agricultural 
products over the value of imports of agricultural products, which 
has been the result of this country’s foreign trade for many years, 
seemed to be threatened by the declining surpluses of 1909 and 1910; 
and by the same cause the balance of trade in favor of exports of 
all commodities, agricultural and otherwise, was threatened with ex- 
tinction unless manufactures were exported in values large enough to 
prevent. In the fiscal year 1908 the balance in favor of this country 
was $488,000,000 in agricultural products; the next year it was $274,- 
000,000; in 1910 the balance fell to $198,000,000. During the same 
years the balance in the trade of commodities other than agricultural 
in favor of exports fell from $178,000,000 to $77,000,000 the next 
year, and turned to a balance in favor of imports in 1910. 

This tendency was sharply arrested in 1911, when the farmers’ 
balance of foreign trade rose to somewhere near its former propor- 
tions. It was $366,000,000. In the same year the balance in favor 
of exports in the trade of commodities other than agricultural reached 
$156,000,000. 

As the matter has stood for many years, the balance of trade in 
favor of exports, both of agricultural products and of all products, 
is mostly, if not entirely, due to raw cotton. That is to say, the value 
of the cotton exports are more or less approximate to the balance. 


EXPORTS. 
OVER A BILLION DOLLARS. 


Three times has the total value of exports of domestic farm 
products been greater than a billion dollars—in 1907, 1908, and in 
1911. The total for the last year—$1,031,000,000—is exceeded only 
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by that of 1907, and then by only $23,000,000. More than half of 
the total export value is contributed by raw cotton, the value of which 
is $585,000,000. 

Packing-house products gain $21,000,000 in value over their ex- 
ports in 1910, and reach the figure of $157,000,000. But grain and 
grain products continue the decline which began in 1909 and have 
fallen to a value of $124,000,000, a loss of $91,000,000 in three years. 

Tobacco continues to show exporting strength, and its value in 1911, 
$39,000,000, is $1,000,000 above the previous year. The same is true 
of fruits, with their value of $24,000,000, or $5,000,000 over 1910. 

The exports of live animals have dwindled to $19,000,000, which, 
however, is a gain of $2,000,000 over 1910. Oil cake and oil-cake 
meal exports remain as the year before at $20,000,000, but vegetable 
oils have risen $3,000,000 to a value of $20,000,000. 


IMPORTS. 
RECORD ALMOST BROKEN. 


By falling short only $8,000,000 the imports of agricultural prod- 
ucts in 1911 failed to go above the highest record, in 1910. The value 
for 1911 is $679,000,000. 

The imported silk fiber was valued at $75,000,000; coffee, 
$91,000,000; vegetable fibers, $56,000,000; seeds, $30,000,000; fruits, 
$27,000,000—all with increases over the values of 1910. 

Declining from the previous year, the imports of wool in 1911 were 
valued at $23,000,000; packing-house products, largely hides and 
skins, $84,000,000; sugar and molasses, $98,000,000. 


FOREST PRODUCTS 
HIGH VALUES. 


The value of exports of domestic forest products continues to ad- 
vance and the amount for 1911, $103,000,000, is the highest yet 
reached. The exported lumber was valued at $60,000,000; timber and 
logs, $17,000,000; the naval stores, $25,000,000. 

The imports of forest products in 1911 were valued at $164,000,000, 
and came within $15,000,000 of equaling the total of 1910, which 
holds the highest place. India rubber was imported to the value of 
$76,000,000; other gums, $26,000,000 ; lumber, $21,000,000; wood pulp, 
$14,000,000, an import that has doubled in value in four years. 


THE AGRICULTURAL SURPLUS. 
TREND OF EXPORTS. 


Coincident with the geographic expansion of agriculture on the new 
land of this country the exports of farm products grew in quantity. 
That was a period when immigrants became farmers, and farmers’ 
sons established farms on what had been the public domain. 
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After a long time the new land that was fit for agriculture and 
could be acyuired diminished, agricultural land values increased, 
the immigrants changed in description and were not inclined to agri- 
culture, and the farmers’ sons went to town and city. So National 
consumption increased in the later time in a greater degree than 
agricultural production did. 

This is the broad, general view of the matter, although there have 
been many variations and readjustments in particular instances; and, 
in consequence of the new order of affairs, the exports of agricul- 
tural products have diminished in quantity because the National sur- 
plus has become less. They have increased in value because prices 
have risen. 

Not all products have diminished in exports. Improved agricul- 
ture and the ability and disposition of farmers ‘to produce for the 
foreign market have increased the National surplus of some products 
and indicate potentialities that will be beyond the requirements of 
National sustenance for an indefinite time. 


EXAMINATION OF PRODUCTS. 


A detailed examination of the export statistics of the Department 
of Commerce and Labor discovers what the trend has been in the 
quantities of the National surplus of agricultural products. Let the 
exports of the 10 years 1900-1909 stand for 100, and the exports of 
each year or group of years can be related to 100 for a simple and 
easily understood comparison. 

The cattle exports of the 10 years 1900-1909 being 100, those of 
1870-1879 were 12.4. The index number rose to 85.3 in 1890-1899 and 
to 102.6 in the five years 1900-1904, from which time the decline was 
‘to 34.3 in the single year 1911. 

The exports of horses, mules, and sheep reached their highest figure 
in 1900-1904. Swine eventually met adverse legislation on the 
continent of Europe, and their exports declined from 236.5 in 1870- 
1879 to 31.7 in 1911. 

Butter exports were highest in 1880-1889, for which period they 
are represented by 141.7, and fell to 35 in 1911. Cheese exports de- 
clined enormously from the highest figure, 494.8, in 1880-1889, to 
47.8 in 1911. On the contrary, eggs have displayed a climbing tend- 
ency and have risen from 0.8 in 1870-1879 to 127 in the five years 
1905-1909, and to 199.9 in 1911. 

All beef and its products have been combined as far as they are 
ascertainable in pounds, and then it appears that the period of highest 
exports was the five years 1900-1904, the index number being 103. 
It was 48 in 1911. Canned beef was highest at 135.8 in 1890-1899 
and fell to 21.9 in 1911; fresh beef dropped from 116.1 in 1900-1904 
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to 16.1 in 1911; oleomargarine, oleo oil, tallow, and salted and. 
pickled beef were all highest in the five years 1905-1909. 

The total for pork aid its products reached the highest export 
mark, 102.2, in 1900-1904, and fell to 65.9 in 1911. Some pork ex- 
ports were highest in 1905-1909, and these were salted and pickled 
pork and lard. i 

Lard compounds are represented by 16.8 in 1893-1899, by 68 in 
1900-1904, by 132 in 1905-1909, and by 135.5 in 1911. Mutton also 
is able to increase its exports, and at the end of the period of 42 
years under examination has the index number 164. Again, in the 
case of animal oils not specially named, there is a similar tendency, 
and the number for 1911 is 226. 

In the case of cotton the exports were 35.7 in 1870-1879, and the 
number steadily rose to 110.9 in the five years 1905-1909. It was 
85.7 in 1910 and 107.8 in 1911. 

Dried apples gained steadily until 101.1 was reached in 1905-1909, 
and fell to 64.6 in 1911, but fresh apples have gained to the last 
year, for which the number is 146.7. Both prunes and raisins have 
an upward tendency to 1911, the former being represented by 133.8 
and the latter by 367.1. Glucose and grape sugar may be added to 
the list of products with gaining exports. 

Barley has fallen from 109.9 in 1900-1904 to 89.1 in 1911; corn 
and corn meal, from 117.8 in 1900-1904 to 69.3 in 1911; oats, from 
123.4 to 13.4; rye and rye flour, from 139.5 to 2; wheat, from 131.8 
to 28.6; wheat flour, from 118.8 to 65.5. Bread and biscuit had 
highest exports, 124.8 in 1880-1884, and after a decline to 96.1 in 
1905-1909 rose to 111.1 in 1911. 

Hay declined from 111.8 in 1900-1904 to 72.2 in 1911; cotton seed, 
from 120 to 37,1; clover seed, from 133.3 to 39.7; beans and pease, 
from 102 to 77.8. 

On the contrary, corn-oil cake has advanced to 164.1 in 1905-1909 
and to 275 in 1911; hops to 115.5 in 1905-1909; cottonseed oil cake 
and oil-cake meal to 104.4 in 1905-1909; flaxseed, oil cake, and oil- 
cake meal to 110.7; cottonseed oil to 108.4; linseed oil to 134.3; rice 
to 165.8; rice bran, meal, and polish to 106.6; flaxseed to 110.2; 
timothy seed to 123.1; onions to 125.2; potatoes to 124.9 in 1905-1909 
and to 262.9 in 1911. 

Tobacco had the index number 85.4 in 1890-1899; 101.1 in 1900—- 
1904; 98.9 in 1905-1909 ; 110 in 1910; and 109.4 in 1911. 


SUMMARY. 


The numbers quoted in the foregoing presentation may be re- 
garded as fairly indicating the upward or downward tendency of 
exports of the products mentioned. 
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Most of the cereals and their products, all of the animals and 
most of the meats and their products are going down in quantity of 
exports, and these three great general classes of products have filled 
a large place in the body of exports. Only mutton and unspecified 
animal oils, rice and its bran, meal, and polish, corn-oil cake, glucose 
and grape sugar, and perhaps bread and biscuit in these three great 
groups of exports display a tendency to increase. 

A long record of increase is presented by cotton, hops, and to- 
bacco. Comparatively recent products have joined the old list and 
give evidence of increase. Among these are cottonseed oil and flax- 
seed and cottonseed oil cake and oil-cake meal, linseed oil, flaxseed, 
and lard compounds. Among the fruits that are gaining are prunes, 
raisins, and fresh apples, and among the vegetables are onions and 
potatoes. 


ECONOMIC RESULTS OF COLD STORAGE. 
SPECIAL INVESTIGATION BY THE DEPARTMENT. 
REASONS FOR THE UNDERTAKING. 


Investigations of cold storage have heretofore been directed toward 
the subject from the point of view of the pure-food advocate. Legis- 
lation, actual and proposed, assumes that foods are kept in cold 
storage in large quantities for long periods of time, so long that 
the qualities of the foods deteriorate. Particular instances of storage 
for periods longer than a year and even two years have had promi- 
nent publicity and the inference has been drawn that such long-time 
storage is common. The cold-storage men were not believed when 
they asserted that the time of storage was usually not excessive. It 
has been charged against them, too, that they use cold storage for 
speculation and for squeezing consumers. 

Because of lack of information with regard to the management of 
cold storage and in view of some current criticisms of the business 
this department made an investigation in September and October of 


this year. 
METHOD OF PROCEDURE. 


Schedules were prepared for statements of quantities of receipts 
of fresh beef, mutton, and pork; of dressed poultry, butter, and 
eggs, and of fresh and frozen fish during each month during a period 
of two years. The period began with March, 1909, for dressed 
poultry, eggs, and fish; with May, 1909, for the other commodities. 

The schedules also provided for a statement of the deliveries each 
month out of storage to the end of August, 1911, against the receipts 
of each month. 

Another schedule -was designed for a report of the charges of 
storage and of the weights of packages. 
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The bulk of the cold-storage business is carried on in towns and 
cities where the Bureau of Animal Industry performs meat inspec- 
tion, and at all of these places the inspectors in charge were re- 
quested to apply to the owners or managers of cold-storage ware- 
houses, whether public or private, for the information indicated by 
the schedules. Warehouses outside of the area of the jurisdiction of 
the inspectors were approached by mail. The services of the Bureau 
of Animal Industry in this undertaking were performed with fidelity 
and with as high a degree of thoroughness as the local circumstances 
permitted. 

The schedules that were returned were placed in charge of the 
Bureau of Statistics of this department for tabulation and the deri- 
vation of such results as could be extracted from them. 

It appeared in the progress of the undertaking that many ware- 
houses did not keep their records in such form as to permit the 
making of the statements requested, or at any rate not without a 
practically impossible amount of work. Many of the warehouse- 
men made the reports after weeks of laborious efforts. With two 
or three exceptions, the disposition of the warehousemen was to make 
the reports and to give publicity to the features of their business pro- 
vided for in the schedules. 

It may not be generally understood that cold-storage warehousemen 
who do a public business rent space to the owners of commodities. 
The goods stored are owned by the customers and not by the ware- 
housemen. In private warehouses, such as are owned and used by 
the meat vackers, the commodities stored are owned by themselves. 


COMPILATION OF PRICES FOR 380 YEARS. 


In connection with the application to the cold-storage warehouse- 
men for statements, several experts in the Bureau of Statistics ex- 
hausted the resources of the library of this department and of Con- 
gress, and the libraries of other departments, in collecting wholesale- 
price quotations of the commodities included in the investigation. 
The first quoted price of each month was taken as far back as Octo- 
ber, 1880, and from that time to October, 1911. During this period 
of 30 years grades have changed, and also the quoted grades. Error 
due to this fact was avoided by taking prices for grades. that re- 
mained uniform from October to October of the next year, since the 
series of 13 prices for each year, October to October, was to be con- 
verted to index numbers based on the mean monthly price for the 
year. The purpose of this compilation was to observe fluctuations 
before cold storage existed or was of considerable account, and to com- 
pare with fluctuations in recent years, during which this business has 
grown to large proportions. . 
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IMPORTANT CONCLUSIONS WARRANTED. 


Out of the great mass of details contributed by the warehousemen 
and obtained by the price experts and out of the profusion of the 
derived results extracts are made for concise and pointed conclusions. 
The information obtained is sufficient to alter some old views with 
regard to cold storage, and it also establishes new ones. 


LENGTH OF TIME IN STORAGE. 


PRINCIPAL MONTHS WHEN COMMODITIES ARE RECEIVED. 


Warehousemen were requested not to include in their reports com- 
modities whose owners intended to keep them in cold storage only 
a few days and to make no report for a warehouse doing only a tem- 
porary accommodation business. No reports, also, were to be made 
for fresh meats in coolers; nor was the time passed in coolers to be 
added to the time in cold storage proper. 

The two years covered by the investigation begin with March for 
dressed poultry, eggs, and fish; with May for fresh beef, mutton, 
and pork and butter. 

The principal months when fresh beef is placed in cold storage 
are September, October, and November; mutton, August, September, 
and October; butter, June, July, and August, and sometimes May; 
eggs, April, May, and June. Pork is quite well distributed through- 
out the year, and the prominence of winter in the receipts into cold 
storage is barely perceptible. Poultry is made up of diverse ele- 
ments. Broilers go into storage from the latter part of August until 
November and roasters from October to December. There are besides 
the different varieties of poultry. November, December, and Janu- 
ary, and sometimes October, are the heaviest storage months. 

With regard to fish, there seems to be no regularity in the heavy 
months; the three heaviest months in the year beginning with March, 
1909, were August, November, and January, but in the following year 
the months were April, July, and December. The kinds of fish that 
go into cold’ storage are seasonable, and the natural supply does not 
last throughout the year. There are also often two storages for 
fish. In the initial one the fish is received fresh at the place where 
caught and kept a length of time determined by circumstances. This 
place is not usually one of consumption, so that in that event the fish 
is transferred frozen to cold storage at a place where it is to be 
consumed. In this investigation the two storages are added together 
in stating time of storage. 

During the three heavier cold-storage months of 1910-11, 47 per 
cent of the fresh beef placed in cold storage during the whole year 
was received into the warehouses; 59.8 per cent of the fresh mutton; 
59.2 per cent of the dressed poultry; 70 per cent of the butter; and 
79.4 per cent of the eggs. 


bo 
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DELIVERY WITHIN SPECIFIED NUMBER OF MONTHS. 


“ Delivery ” is the word used in the business to indicate a taking 
out of storage, because the deposit is delivered back to the owner. 

The New York cold-storage law of this year limits the storage 
of foods to 10 months, except that butter may remain for 12 months. 
The New Jersey law of this year fixes a limit of 10 months. The 
Heyburn bill assigns a limit of seven months to fresh beef, four 
months to veal, pork, and mutton, and three months to lamb, poultry, 
game, fish, eggs, and butter. 

It is established by this investigation that 71.2 per cent of the 
fresh beef received into cold storage in the year 1909-10 was deliv- 
ered within three months, 28.8 per cent of the fresh mutton, 95.2 
per cent of the fresh pork, 75.7 per cent of the poultry, 40.2 per cent 
of the butter, 14.3 per cent of the eggs, and 35.5 per cent of the fish. 

Within four months after it was received 86 per cent of the fresh 
beef was delivered, 42.7 per cent of the fresh mutton, 96.5 per cent 
of the paiate pork, 85.3 per cent of the poultry, 53.4 per cent of the 
butter, 22.6 per cent of the eggs, and 49.5 5 per cent of the fish. 

The Php of receipts delivered in seven months is 99 for 
fresh beef, 99.3 per cent for fresh mutton, 99.9 per cent for fresh 
pork, 96.1 per cent for poultry, 88.4 per cent for butter, 75.8 per 
cent for eggs, and 64.9 per cent for fish. 

Lastly, let the percentages for the deliveries of 10 months be stated. 
These are represented by 99.7 per cent for fresh beef, 100 per cent for 
fresh mutton and pork, 98.9 per cent for poultry, 97.8 per cent for 
butter, 99.9 per cent for eggs, and 77.5 per cent for fish. 

It is possible to parallel the above statement with one for the fol- 
lowing year, 1910-1911, for the deliveries of three and four months, 
but not for a longer time. The figures for three and four months 
are most of them considerably below those quoted for 1909-10. 

The important observation to be made is that the receipts into cold 
storage are entirely or very nearly exhausted by the delivenae within 
10 ope 


PERCENTAGE OF RECEIPTS HELD LONGER THAN A YEAR. 


So common is the belief that large quantites of food are held in 
cold storage for more than a year that it is worth while to learn what 
fraction of the receipts of the warehouses embraced in this investiga- 
tion has been in storage longer than 124 months. In March, 1909, 
poultry was placed in some of these warehouses; on September 1, 
1911, 294 months afterwards, not any remained. All of the other 
commodities covered by this investigation had been delivered. The 
same fact applies to the commodities received 284 months before. 
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In one warehouse there was discovered some fresh mutton that had 
_been in cold storage for 27} months, and this was 10.2 per cent of the 
fresh-mutton receipts of all reporting warehouses for May, 1909. Of 
the receipts of butter in that month, 0.3 of 1 per cent remained Sep- 
tember 1, 1911. 

So, determining the percentages in a similar manner, it was found 
that 0.1 of 1 per cent of the receipts of poultry for a month was still 
in cold storage at the end of 264 months and 0.3 of 1 per cent in the 
case of butter. 

For a storage of 214 months, fresh mutton is represented by 0.8 
of 1 per cent and poultry by 0.4 of 1 per cent. Poultry has 0.1 of 
1 per cent for 19} months, 0.2 of 1 per cent for 18} months, 0.1 of 1 
per cent for 174 months, less than 0.05 of 1 per cent for 16$ months. 
For 163 months butter has 0.5 of 1 per cent and for 154 months 3.3) 
per cent, while mutton for the last period has 0.5 of 1 per cent. 

For 144 months in cold storage, 0.1 of 1 per cent stands for fresh 
mutton, less than 0.05 of 1 per cent for poultry, 3.5 per cent for 
butter, and 0.1 of 1 per cent fer fish. 

Fresh beef had 0.1 of 1 per cent still in cold storage at the end of 
134 months; fresh mutton, 2.2 per cent; fresh pork, less than 0.05 
of 1 per cent; poultry, 1.3 per cent; butter, 6.6 per cent; and fish, 10.5 
per cent. 

At the end of 124 months fresh beef had 0.5 of 1 per cent in stor- 
age; fresh mutton, 0.6 of 1 per cent; fresh pork, less than 0.05 of 1 
per cent; poultry, 0.2 of 1 per cent; butter, 6.5 per cent; and fish, 13 
per cent. 

This statement covers all of these commodities held in cold storage 
longer than 124 months. Warehousemen explain excessively long 
storages by stating that they are caused by lawsuits and other circum- 
stances of an uncommercial nature. 


AVERAGE LENGTH OF STORAGE. 


Since the receipts and deliveries were reported by warehousemen 
for each month, it is easy to compute the average time of storage. 
The fresh beef received into storage during the year beginning with 
May, 1909, was kept there on the average for 2.5 months; the fresh 
mutton, 4.4 months; the fresh pork, 0.9 of 1 month; and the butter, 
4.4 months. The poultry received during the year beginning with 
March, 1909, was kept on the average 2.4 months; the eggs, 5.9 
months; and the fish, 6.7 months. 

The average time of storage differs as between the first and the 
second half of the year adopted for the purposes of this investigation. 
The average time for fresh beef in the first half of the year is 2.6 
months, in the second half 1.8 months; fresh mutton in the first half 
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4.8 months, in the second half 3 months; fresh pork in the first half 
0.8 of 1 month, in the second half 1 month; poultry in the first 
half 2.6 months, in the second half 2.4 months; butter in the first 
half 4.5 months, in the second half 4 months; eggs in the first half 
6.1 months, in the second half 1.7 months; fish in the first half 6.8 
months, in the second half 6.7 months. 


COSTS OF STORAGE. 
STORAGE CHARGE, INTEREST, AND INSURANCE. 


In the foregoing treatment of the information obtained with re- 
spect to the length of time commodities are held in cold storage, the 
subject has been examined from several viewpoints. It is apparent 
that long storage is exceptional. “ ; 

The costs of cold storage are running against the prices of the 
commodities month by month. The owners must use good judgment 
and take their goods out of storage before the costs of storage, added 
to the original cost of the goods and some profit, will raise the total 
amount of cost above the market price. It is a problem of the future. 
Sometimes the owner of the goods errs in judgment and fails to make 
a profit, again he fails to get back the cost of goods and the costs of 
storage, and yet again he gets back all costs and a large rate of profit. 

The warehouseman has a rate of charge for space for each com- 
modity, in some cases for storing for the “season,” and in others 
by the month. Another cost of storage is interest, which is not 
always a theoretical cost, because the owners of the commodities often 
borrow money on the security of their warehouse receipts, or other- 
wise. A third cost is insurance. 

If these three costs are combined they amount to 0.487 of 1 cent 
per pound of fresh beef per month, or 3.5 per cent of the mean 
wholesale price of beef from September to November, 1910, the latest 
period of heavy warehouse receipts within the period covered by this 
investigation; for fresh mutton the costs are 0.352 of 1 cent per 
pound, or 3.8 per cent of the mean wholesale price in the heavy stor- 
age months, August to October, 1910; for fresh pork, 0.398 of 1 cent 
per pound, or 3.7 per cent of the mean wholesale price of January 
and February, 1911; for poultry, 0.446 of 1 cent per pound, or 2.8 
per cent of the mean wholesale price of the largest class of poultry 
during October, 1910, to January, 1911; for butter, 0.571 of 1 cent 
per pound, or 2.4 per cent of the mean wholesale price of butter 
during June to August, 1911; and for eggs, the costs amount to 0.593 
of 1 cent per dozen, or 3 per cent of the mean wholesale price of 
eggs, April to June, 1910. 

The wholesale prices adopted for these commodities are the means 
of a few cities in all parts of the country. 
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It is evident that as the time of storage lengthens the costs and 
their percentage of the wholesale price must be multiplied by the 
number of months. If the storage is for 15 months, for instance, 
the cost per pound ranges from 5.273 cents for fresh mutton to 8.572 
cents for butter, and is 8.898 cents per dozen for eggs; the costs for 
15 months range from 36.5 per cent of the wholesale price in the case 
of butter to 57.5 per cent in the case of fresh mutton. 

For the average length of time in cold storage, as ascertained in 
this investigation, the actual costs are: For fresh beef, 0.997 of 1 
cent per pound; fresh mutton, 1.564 cents per pound; fresh pork, 
0.850 of 1 cent per pound; for poultry, 1.079 cents per pound; for 
butter, 2.532 cents per pound; for eggs, 3.505 cents a dozen. 

The costs of storage for the average length of time are 7.9 per cent 
of the wholesale price for fresh beef; 17.1 per cent for fresh mutton; 
3.2 per cent for fresh pork; 6.8 per cent for poultry; 10.8 per cent 
for butter, and 18 per cent for eggs. 

Approximately the wholesale prices of the commodities mentioned 
are increased by cold storage to the extent of the percentages just 
given. 


CHANGES IN CONSUMPTION CAUSED BY COLD STORAGE. 


Before the advent of cold storage there was a relative monthly 
consumption of commodities, such as the foods now stored, through- 
out the year which was adapted to the current supply, and that 
supply was more or less closely related in time to the production. 

Cold storage has interposed to change considerably the relative 
monthly consumption and to make it more even throughout the year. 
To illustrate with a supposition, if 1 per cent of the total amount of 
eggs consumed in a whole year were consumed in December before 
the day of cold storage, perhaps 3 per cent is the figure for the 
present time. 

There has also been a change in relative monthly prices, due to cold 
storage. In the case of eggs the relative price has increased in 
the season of natural plenty and diminished in the period of natural 
scarcity. 

These two facts, the changes in the relative monthly consumption 
and prices upon passing to the cold-storage period, have been arith- 
metically related to each other for eggs and butter to discover the 
effect on the mean price for the year. It is not an undertaking 
that can be worked out with precision and can be only indicative. 

The results are that in the cases of both butter and eggs the annual 
price level has been raised by cold storage, for a reason apart from 
the costs. 

In two ways, then, cold storage has raised the cost of living. 
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TENDENCY TO UNIFORMITY OF PRICES THROUGHOUT THE YEAR. 
THIS RESULT NOT ALWAYS INDICATED. 


The prices of commodities compiled for use in this investigation 
begin with October, 1880, and end with October, 1911, a period of 30 
years. It is the opinion of men who are well informed that at about 
1893 the quantities of the commodities covered by this investigation 
that were placed in cold storage were large enough relative to the 
total supply to have perceptible influence on prices. For this reason 
the prices, which are the first quoted ones for each month, are 
reduced to a mean for the period beginning with October, 1880, and 
ending with October, 1893. In this period are found conditions as 
they existed before the advent of cold storage. 

The cold-storage period is subdivided in order that the prices of 
the later years may be observed. The second period adopted extends 
from October, 1893, to October, 1902, and the third one from October, 
1902, to October, 1911. The prices of each period have been reduced 
to a mean for each month, as in the case of the first period. 

The next step is the conversion of the mean price of the first of 
each month for each group of years into a percentage of the mean 
for the year. This gives index numbers that very much facilitate an 
understanding of the subject. 

It is evident, if the percentages, or index numbers, are 100 for all 
months, that there is complete uniformity of prices throughout the 
year. Therefore a tendency toward uniformity of prices is a tend- 
ency toward 100, whether the index number is above or below 100. 

In comparing the first period with the last it appears that there 
was a tendency toward uniformity of prices in the case of butter in 
11 out of the 13 months, or much more than half; in the case of eggs 
and fresh mutton in 9 months; poultry, 8 months. Less than half 
of the months exhibit this tendency in the cases of the other com- 
modities—5 months for fresh pork and 3 months for beef. 

If the second and third periods are compared, it appears that 
under the régime of cold storage there has been a tendency toward 
uniformity of prices for butter, eggs, and fresh mutton; away from 
uniformity for fresh beef and fresh pork; and no change for 
poultry. 

Another aspect of the matter may be had by noting the range of 
prices for the three periods. 

For butter the difference between the highest and lowest index 
numbers is 43.3 for the first period, 29.4 for the second, and 24.1 for 
the third. An approach toward uniformity is apparent, because the 
range between highest and lowest prices diminishes. . 

In the case of butter the range of prices increases from 72.3 for the 
first period to 74.6 for the second, but declines to 63.4 for the third. 


REPORT OF THE SECRETARY. 33 


An unbroken tendency toward uniformity appears in the case of 
poultry, since the range between highest and lowest prices dimin- 
ishes from 28.9 for the first period to 23.5 for the second and to 15.9 
for the third. 

Both fresh beef and fresh pork seem to have been subject to less 
uniformity of prices in the third period than in the first, as indicated 
by increasing range between highest and lowest. The range for beef 
rose from 8.2 in the first period to 9.4 in the second and to 14.3 in the 
third. 

The range for pork fell from 14.4 in the first period to 14 in the 
second, but rose above the first to 16.7 in the third. 

The foregoing examination of range of prices substantially indorses 
the other process in pronouncing in favor of a tendency toward 
uniformity of prices with regard to butter, eggs, poultry, and fresh 
mutton, and of a tendency away from uniformity with regard to 
fresh beef and fresh pork. 


SPECULATION. 
EVIDENCE THAT IT SOMETIMES EXISTS. 


An examination of the record of the prices of commodities prepared 
for this investigation gives a suspicion that there has been much 
speculation in some years by the men who keep them in cold storage. 
One illustration may be given. The egg year 1910-11 had 29 per 
cent more eggs in cold storage than the preceding year, and yet the 
price index number went much higher in the months when it is 
high—October to January—and much lower in the months when it 
is low—March to July following. 

At a time when there was a plenty of eggs in storage the whole- 
sale price of eggs soared to 43 cents in Boston in November and 
December and to 454 cents in New York for near-by State eggs. 
There was an apparent mistake of the storage men in overestimating 
the consumption of the public at exorbitant prices, because so large 
was the unsold quantity at the beginning of the next egg year in 
the spring of 1911 that the wholesale price of eggs fell in April to 
184 cents in Boston and New York, and the storage men dumped so 
much on the foreign market as to make the greatest quantity of eggs 
ever exported from this country in a year. 


STORED GOODS AS A PERCENTAGE OF CONSUMPTION. 
LARGE ENOUGH TO BE OF PUBLIC CONCERN. 


This business of storing foods has grown to such proportions 
that consumers have a rightful concern with its management for 
economic as well as sanitary reasons. From the returns made to this 
department by the cold-storage warehousemen, it is inferable that 
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the fresh beef, fresh mutton, fresh pork, poultry, butter, eggs, and 
fish received into cold storage in a year amounts to a weight of at 
least 1,000,000,000 pounds and very likely to a quarter of a billion 
more. 

The eggs received into storage in a year are approximately 134 per 
cent of the farm production; the fresh beef is over 3 per cent of the 
census commercial slaughter of cattle; mutton over 4 per cent of 
that slaughter of sheep and lambs; fresh pork 114 per cent of that 
slaughter of hogs; and butter 25 per cent of the creamery production. 


RECOMMENDATION. 
PUBLICITY. 


This is no indictment of the men who keep foods in cold storage, 
except in so far as they sometimes speculate, nor need they be in- 
dicted for offenses in order that the public economic interest in their 
business may be made to appear. The foregoing matter, it may be 
supposed, establishes that. The man who places food in cold storage 
is somewhat in the situation of the man who forestalls the market. 
He may not attempt to do so, but the power may be-a temptation. 

The affairs of such a business as this should have publicity. The 
public ought to know how much goods are in storage from month to 
month and what the movements of receipts and deliveries are. 

The food warehousemen should be required to send to Washington 
monthly reports containing the desired information. Here these 
reports could be promptly aggregated and the results could be given 
to the public on a previously announced day of the month, somewhat 
as the crop reports are. 


WORK OF THE DEPARTMENT IN 1911. 
IMPROVEMENT IN BUSINESS METHODS. 


On September 20, 1910, I appointed a committee on economy and 
efficiency to investigate business methods in the department and to 
report to me such changes as might seem desirable. After a very 
comprehensive and thorough inquiry this committee reported that in 
the main the business methods of the department are economical, 
adequate, and efficient. Some changes were recommended, which were 
approved by me and became effective June 21, 1911. While this in- 
quiry was in progress, the committee cooperated to the fullest extent 
possible with the President’s committee on economy and efficiency, 
and a great deal of critical, analytical, and constructive work was 
done, and full reports were furnished to the President’s committee 
by the departmental committee and by the various bureaus, divisions, 
and offices. 
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CHANGES IN PERSONNEL. 


The number of officers and employees on the rolls of the depart- 
ment July 1, 1911, as shown by the report of the Appointment Clerk, 
is 224 in excess of the number reported for the fiscal year 1910. The 
employees located in Washington number 2,514, while 10,190 are 
employed elsewhere. During the year 57,884 changes of every de- 
scription were made, including the appointment of 33,709 fire fighters 
in the Forest Service, employed for brief periods, none exceeding 
six months. The number of persons receiving probationary ap- 
pointment (equivalent to absolute appointment if the appointee is 
retained in the service after the probationary period) was 1,168. 
Ninety persons were reinstated and 60 were transferred from other 
departments; 694 resigned; 56 died in the service; and 42 were dis- 
missed because of misconduct. 

On July 1, 1911, there were 4,068 officers and employees on the 
statutory roll (comprising positions specifically appropriated for by 
Congress), and 8,636 were paid from lump-sum appropriations, 
making a total enrollment of 12,704, not including the temporary 
employees appointed after January 1, 1911, nor temporary field 
employees. 

OFFICE OF THE SOLICITOR. 


The fiscal year 1911 marked the period of the greatest activity in 
the Office of the Solicitor since its creation in 1905. During the 
year the administrative machinery for carrying out the several regu- 
lative acts of Congress enforced through the department has in- 
creased in efficiency. The duties of the department under these acts 
are becoming more sharply defined and better understood; as a result 
the duties and responsibilities of the Office of the Solicitor have 
been very largely increased. The more important of these acts of 
Congress are the statutes regarding the occupancy and use of the 
National Forests, the meat-inspection law, the food and drugs act, 
the 28-hour law, the live-stock quarantine act, and the Lacey Act. 
The normal expansion along existing lines of activity in other 
branches of the department has also contributed greatly to the vol- 
ume of the work of this office. The legal work of the Forest Service 
was placed under the immediate direction of the Solicitor on Janu- 
ary 15, 1910, and in the report for the fiscal year 1911 there is in- 
cluded for the first time a statement of the legal work performed 
by this office on behalf of the Forest Service during a full fiscal year. 


WORK FOR FOREST SERVICE. 


The legal work transacted on behalf of the Forest Service falls 
naturally into the following divisions: Opinions, contracts, claims, 
regulations, trespass cases, general litigation, and hydroelectric 
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power permits. The subject “trespass cases” resolves itself into 
four subdivisions: Grazing, timber, fire, and occupancy cases. Dur- 
ing the fiscal year 1911 the Solicitor rendered 56 formal opinions, 
in writing, to officers of the Forest Service on the legal phases of 
questions arising in connection with the administration of the Na- 
tional Forests. Four hundred and twenty-three agreements and 196 
leases were prepared, and the sufficiency of the execution of the same 
examined during the fiscal year 1911. More than 2,300 cases in- 
volving claims to land within the National Forests have been con- 
sidered by the office during the year. Twenty-four cases as a basis 
for criminal prosecution and 12 actions for injunctions as a result 
of grazing trespasses were reported to the Attorney General. Cordial 
cooperation with the Interior Department has contributed to the 
efficient administration of the National Forests. In two cases of 
timber trespass, decided during the year, the Government recovered 
$47,000. Railroad companies operating through the National Forests 
have been compelled by the courts to live up to stipulations for the 
protection of the forests against fire and other damage. The im- 
portant case of the United States v. Grimaud, in which the Supreme 
Court of the United States had divided upon a previous argument, 
was again presented to the court and a unanimous decision of far- 
reaching effect was secured, approving the administration of the ~ 
National Forests through the regulations of the Secretary, and sus- 
taining the right of the Government to enforce such regulations by 
criminal prosecution. Regulations regarding the occupancy of lands 
in National Forests, the subjects of grazing, special uses, trespass, 
and timber sales were revised during the year. 


MEAT-INSPECTION LAW. 


One hundred and one violations of the meat-inspection amend- 
ment were reported to the Attorney General in the fiscal year 1911. 
Forty-three cases terminated in favor of the Government during the 
same period, fines or sentences of imprisonment being imposed, the 
fines amounting to $3,240. In one case there was a verdict for the 
defendant, eight cases were dismissed, sentence was suspended in 
three cases, and in four instances no true bill was returned. Seventy- 
four cases arising under this statute were pending at the close of 
June 30, 1911. 


FOOD AND DRUGS ACT. 


The food and drugs act has been effectively enforced during the 
year by the department and the United States attorneys. Cordial 
cooperation has existed between this department and the Depart- 
ment of Justice. The prime object of the food and drugs act was 
declared in the report (No. 1780, 61st Cong., 1st sess.) of the House 
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Committee on Expenditures in the Department of Agriculture to be 
the securing of wholesome food and properly labeled drugs for the 
people at large. No leniency has been shown in any case based on 
foods alleged by the Bureau of Chemistry to contain added poison- 
ous or deleterious ingredients which might render them injurious 
to health. Eight hundred and twenty-five cases were reported for 
criminal prosecution, and 337 seizures of adulterated and mis- 
branded foods and drugs were recommended; making 1,162 cases or 
40 per cent of the whole number of cases reported since the act went 
into effect on January 1, 1907. There were 683 cases prosecuted 
by the United States attorneys or about 50 per cent of all the cases 
brought to judgment up to June 30, 1911. About $16,000 was the 
amount of the fines imposed, and costs were generally assessed 
against the defendants. Decrees of condemnation and forfeiture 
were entered against over 275 shipments of adulterated and mis- 
branded foods and drugs, and it was insisted that in every case 
where foods were found to consist of filthy, decomposed, or putrid 
substances or to contain poisonous or deleterious ingredients orders 
be entered directing the destruction of the goods. 7 

Cooperation with the department by some of the State food and 
drug officials has continued throughout the year, and cases based 
upon samples collected and examined by the collaborating officials 
have been reported to the Attorney General after being considered 
by the department when the results of the investigations have war- 
ranted such action. : 

Two important cases under the food and drugs act were decided 
by the Supreme Court during the year. The first was Hipolite Egg 
Co. v. United States. The case grew out of the seizure of 50 cans 
of preserved eggs under section 10 of the act in the southern district 
of Illinois. A decree of condemnation and forfeiture, with costs, 
was entered by the trial court, and the Hipolite Egg Co. appealed, 
asserting that the court was without jurisdiction because the eggs 
had not been shipped for sale within the meaning of the food and 
drugs act, and, further, that the court was without jurisdiction te 
assess the costs of the proceedings against the claimant. The decree 
below was affirmed, and the Supreme Court held that adulterated 
articles of food which have been transported in interstate commerce 
are subject to seizure and condemnation as long as they remain in 
the condition in which they were transported—that is, “in the 
original unbroken packages.” The jurisdiction of the district court 
to assess costs was also upheld. 

In United States v. Johnson the decision was adverse to the 
Government. In this case misbranding was alleged of a so-called 
“ mild combination treatment for cancer,” consisting of several pack- 
ages bearing statements that the treatment would effect the cure of 
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cancer. The indictment alleged that these representations were false 
and misleading statements regarding the article and that the drug 
was misbranded, because analysis showed the treatment to be worth- 
less and ineffective for the pretended purpose. On defendant’s mo- 
tion to quash, the district court for the western district of Missouri 
held that inquiry under the food and drugs act does not extend to 
the question whether a product is effective or worthless to accomplish 
the results claimed for it on the label. The judgment of the district 
court was affirmed by the Supreme Court. Following this decision 
the President sent a message to Congress urging the immediate neces- 
sity for remedial legislation. 


TWENTY-EIGHT-HOUR LAW. 


Under the 28-hour law 598 instances of apparent violations were 
reported, 350 cases were disposed of, and 30 cases were decided ad- 
versely to the United States. Penalties aggregating $26,075 and 
costs amounting to $5,783.85 were imposed. Eight hundred and seven 
cases were pending under this statute at the close of June 30, 1911. 
During the fiscal year a number of important decisions of the Fed- 
eral courts were handed down in cases arising under this statute, the 
most important being the opinion of the Supreme Court of the United 
States in Baltimore & Ohio Southwestern Railroad Co. v. United 
States, in which the unit of violation under the statute was finally 
determined. The opinion of the Supreme Court makes the number 
of penalties dependent upon the number of times a carrier fails to 
comply with the statutory duty to unload, whether the particular 
group of animals not unloaded be one shipment or a trainload of 
stock. The tendency of courts to assess larger penalties than pre- 
viously is noteworthy. In only 19 cases was a penalty over $100 as- 
sessed in 1910—the minimum fixed in the act—while in 1911 the pen- 
alty was more than $100 in 46 cases and the maximum fine was in 3 cases 
$500, as compared with a maximum of $400 in only 1 case in 1910. 


LIVE-STOCK QUARANTINE LAWS. 


The statutes for the prevention of the spread of live-stock diseases 
have been vigorously enforced. One hundred apparent violations 
of these laws were reported to the Attorney General during the fiscal 
year 1911. Of these 90 were apparent violations of the act of March 
8, 1905, and 10 were alleged violations of the act of May 29, 1884. 
‘In all penalties amounting to $5,580 were imposed in the 51 cases 
where a conviction was secured. 


LACEY. ACT. 


During the year four cases arising under sections 242 and 243 of 
the Criminal Code of the United States, commonly known as the 
Lacey Act, were reported to the Attorney General. The case against 
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the 23 Japanese poachers who were arrested on Laysan Island in the 
act of killing birds was successfully prosecuted, the defendants being 
fined and imprisoned. 


INSECTICIDE ACT. 


The appropriation for the enforcement of the insecticide act did 
not become available until March, 1911. During the last four months 
of the fiscal year several formal and informal opinions on the con- 
struction of important sections of the statute were rendered, general 
guaranties filed under section 9 of the act were examined, and con- 
siderable correspondence was had with wholesalers, jobbers, and 
dealers. 

PATENTS OBTAINED. 


Nine applications for letters patent on inventions of employees of 
the department, for dedication to the public, were filed in 1910 and a 
like number in 1911. Of the pending cases 10 applications were al- 
lowed in 1911 as against 5 allowed and 1 disallowed in 1910. These 
inventions cover a wide range, including a plant-trimming machine, 
a process for wood impregnation, a camera support, a machine for 
testing the life of typewriter ribbons, devices for marking meats, and 
a method for constructing macadam roads. 


OTHER WORK. 


In addition to a compilation of references to the legislative history 
of acts of Congress enforced by the department, for use in construing 
any of the provisions of such statutes, and a revision of the Laws 
Applicable to the Department of Agriculture, embracing a compila- 
tion of existing statutes applicable to this department, the Solicitor 
prepared 442 notices of judgment for publication under the authority 
of section 4 of the food and drugs act, and prepared 20 circulars 
embodying decisions of the courts construing statutes intrusted to the 
department for execution. There is also in preparation a supplement 
to the annotated edition of the 28-hour law, bringing the original 
edition up to date. 

The foregoing summary of the legal business transacted by the 
Office of the Solicitor scarcely conveys an adequate idea of the 
volume and character of the work actually performed. An exam- 
ination of the reports of the various United States attorneys for 
the fiscal year 1911, made to the Attorney General, shows that the 
legal business of this department has increased in volume and im- 
portance to a very marked degree during that period. These re- 
ports, of course, make no mention of the legal business of the 
department which is finally disposed of by this office, not being 
ultimately referred to the United States attorneys. 
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WEATHER BUREAU. 


The work of the Weather Bureau during the year has been carried 
on along accustomed lines. Its practical operations have consisted 
in the collection and dissemination of weather information and the 
issue of forecasts and warnings, and its remaining energies have been 
devoted to the study of meteorological problems yet unsolved. The 
routine work has been characterized by extension into new fields 
wherever opportunity was offered, mainly in the fruit-growing dis- 
tricts of the West, where spring frost warnings have been distributed 
under a more specialized system. The marine work has been enlarged 
to include meteorological charts for the Great Lakes and the Indian 
Ocean, which were formerly not represented in the series of ocean 
meteorological charts. Studies of conditions in the upper atmos- 
phere, of solar radiation, and of the effect of climate on forests and 
stream flow constitute the special investigations conducted by the 
bureau during the year. 


STUDIES OF THE UPPER ATMOSPHERE. 


Kite flights at the Mount Weather Observatory and sounding-bal- 
loon campaigns at Huron, S. Dak., and Fort Omaha, Nebr., during 
the year completed four consecutive years of kite and balloon records. 
The results obtained during the year have been highly satisfactory. 
There were three distinct branches of this investigation: (1) Sound- 
ings of the upper air over Mount Weather, Va., by means of kites and 
captive balloons; (2) soundings of the air at great altitudes by means 
of free balloons carrying meteorological instruments; and (3) a 
study of temperature and pressure changes in the lower layers of 
the air at summit and base stations in the mountains of Colorado. 

The exploration of the atmosphere by means of sounding balloons 
has become an international work. While a matter of general 
scientific interest, its importance to the Weather Bureau naturally 
hinges on the expectation that the facts disclosed may eventually 
be utilized in the improvement of weather forecasts. The discovery 
of conditions in the upper atmosphere altogether different from those 
formerly supposed to exist has been described in previous reports. 
The most important of these discoveries is the existence of a region 
in which a fall in temperature with increasing altitude ceases to take 
place. This stratum is encountered between 6 and 7 miles above the 
earth’s surface and continues upward to an indefinite height. It is 
usually referred to as “the upper inversion.” The most interesting 
facts regarding the upper inversion have to do with its variations in 
temperature and the movement of its winds. 

Contrary to the order prevailing at the surface of the earth, the 
lowest temperatures of the upper inversion are found in equatorial 
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regions and the highest in the middle latitudes. Furthermore, its 
temperature, while practically constant from season to season, varies 
greatly from place to place and from day to day. European investi- 
gations seem to show that the beginning of the upper inversion is 
found at a lower altitude over cyclonic than over anticyclonic areas, 
and that it is higher in summer than in winter. Observations in 
this country coincide with those in Europe as to the winter and sum- 
mer heights, but are inconclusive respecting the supposed relation 
of its altitude to areas of differing atmospheric pressure. 

Sounding balloon ascensions have added much to our knowledge 
of the temperature of the atmosphere up to heights of 9 miles, and 
even higher, but the number of ascensions above that altitude is yet 
small. The lowest temperature recorded in any of the Weather 
Bureau’s series of observations is —92° F. at Huron, S. Dak., in 
September, 1910. The vertical distribution of temperature in dif- 
ferent sections of cyclones and anticyclones presents at times unusual 
features, the importance of which will be realized when it is remem- 
bered that forecasts of temperature changes are at present based en- 
tirely upon prevailing surface temperatures without taking inte 
account the possible modifying effects that unusual temperature con- 
ditions above may introduce later. 

Equally interesting are the facts regarding wind direction and 
velocity in the upper atmosphere. Observations show that while 
the lower limit of the upper inversion is not sharply defined, the 
air motion in the explored part of that region partakes of and is to 
some extent controlled by that of the lower atmosphere on which it 
rests. At the same time it also appears that the gyratory motion 
of the air characteristic of cyclones at the earth’s surface and for 
some distance above does not extend far upward. The general con- 
clusions as to the winds in the upper inversion in their relation te 
those of the lower layers are that the air currents are from some 
northerly direction on the east side of anticyclones and from some 
southerly direction on the west side, and that under practically all 
other conditions the drift of the air at very high levels is from west: 
to east. 

The observations taken at mountain stations in Colorado show 
that variations in temperature at the summit and base stations are 
nearly coincident in point of time and that they are generally simi- 
larly directed, but that a fall in temperature occasionally sets in 
on the plains while the temperature on the mountain tops is still 
rising. At other times the weather conditions on the mountain sum- 
mits have been controlled by causes that are not operative on the 
plains to the eastward. These studies have increased our knowledge 
of the effect of local topography in the warming and cooling of the 
air that is trapped between the mountain ranges. 
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SOLAR RADIATION. 


Studies in solar radiation have been continued at Washington and 
at Mount Weather, and were begun at Madison, Wis., during the 
year. Arrangements are now being made for additional pyrhelio- 
metric observations at various points in the region west of the Great 
Lakes and the Mississippi River. The most striking features of the 
record for the year were the high value of the radiation in February 
and March on the front of marked high barometric areas and the low 
value during the protracted hot wave in May. 

It is believed that the determination of the intensity of direct solar 
radiation, of the quantity of heat received diffusely from the whole 
sky, and of the rate at which heat is lost at night, will not only be 
of value to climatologists generally, but will also be utilized by the 
weather forecaster. A demand has already been made by biologists 
for accurate data of this nature. 


FORECASTS AND WARNINGS. 


During the hurricane season of 1910, only two tropical storms of 
note visited the United States. That of September, 1910, moved from 
near San Juan, P. R., on the 6th to the Texas coast near the mouth 
of the Rio Grande on the 14th. Warnings were issued regularly 
until the storm disappeared. There was no loss of life nor was much 
damage done, except on the north coast east of San Juan. The hurri- 
cane of October was more severe, yet the damage was reduced to the 
minimum by timely warnings. 

Plans are now under consideration for the systematic extension of 
the field of meteorological observation by means of cooperation ~ 
between the Weather Bureau and the steamship lines equipped with 
wireless plying in Atlantic and southern waters, through which it is 
hoped to be able to locate hurricanes and other severe storms imme- 
diately following their inception. 

Forecasts of the general character of the weather for a week in 
advance were issued weekly during the year. These, in the main, 
have proved reasonably accurate. The weekly forecast issued on 
August 21, 1910, announcing that a cool wave would pass over the 
country the latter part of the ensuing week, attracted special atten- 
tion, and its complete verification called forth widespread and favor- 
able comment. 

These comparatively long-range forecasts are based on a study of 
the atmospheric conditions exhibited on the daily chart of weather 
observations for the Northern Hemisphere. 

Special attention has been given to frost warnings in the spring, 
principally in the cranberry marshes of Massachusetts, in the citrus- 
fruit districts of Florida, and in a number of the orchard sections 
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of Washington, Oregon, Idaho, Utah, Colorado, and California. 
The plan of operations involves the closest cooperation possible 
between the Weather Bureau and the growers, through which the 
latter may be advised specifically as to the probable critical tem- 
perature and be in readiness to light smudge fires or adopt other 
protective measures on short notice. 

By informal agreement with the Interior Department, the Weather 
Bureau was designated to ascertain and publish in the Monthly 
Weather Review the losses by floods in the United States. A sum- 
mary of this character indicates that the losses during the year were 
about $7,700,000, of which more than three-fourths fell upon the 
farmers. The value of property saved through the warnings of the 
Weather Bureau was estimated at $1,047,000. The great dispropor- 
tion between the losses and the value of property saved is due to 
the fact that three-fourths of the former were on crops that warn- 
ings could not have saved. 


BUREAU OF ANIMAL INDUSTRY. 


The main lines of work carried on by the Bureau of Animal In- 
dustry are as follows: (1) Inspection of animals, meat, and meat 
food products intended for interstate movement or for export, and 
of the vessels carrying export live stock; (2) inspection and quaran- 
tine of imported animals; (3) control and eradication of contagious 
and infectious diseases of animals; (4) scientific investigation of 
such diseases; (5) investigations in the breeding and feeding of live 
stock and poultry; (6) work relating to the dairy industry; and (7) 
preparation of literature and diffusion of information on these 
subjects. 

THE MEAT INSPECTION. 


The meat inspection comprises the inspection of animals before 
and after slaughter, the supervision of all the processes of preparing 
meats and meat food products, the enforcement of sanitation and 
correct labeling, and the exclusion of harmful preservatives and 
coloring matters. It is carried on at slaughtering and packing 
establishments engaged in interstate or export trade. 

The work continues to show an increase. Inspection was conducted 
during the fiscal year at 936 establishments located in 255 cities and 
towns. There were inspected at slaughter 52,976,948 animals, con- 
sisting of 7,781,030 cattle, 2,219,908 calves, 29,916,363 hogs, 13,005,502 
sheep, and 54,145 goats. There were condemned for disease or other 
unwholesome condition 117,383 entire carcasses and 1,009,672 parts 
of carcasses, making a combined total of 1,127,055 carcasses and 
parts that were condemned. The condemnations were as follows: 
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Cattle, 39,402 carcasses, 123,969 parts; calves, 7,654 carcasses, 781 
parts; hogs, 59,477 carcasses, 877,528 parts; sheep, 10,789 carcasses, 
7,394 parts; goats, 61 carcasses. Tuberculosis was the cause of 
nearly 47 per cent of the condemnations of adult cattle and over 96 
per cent of the condemnations of hogs. The inspected animals fur- 
nished fully 10,000,000,000 pounds of meat. There was condemned on 
reinspection 21,073,577 pounds of meat and meat food products that 
had become sour, tainted, or otherwise unfit for food since the inspec- 
tion at the time of slaughter. This amount included over 3,000,000 
pounds condemned at one establishment as the result of a fire. 

Inspection certificates issued for exports of meat and meat food 
products during the year covered 975,066,006 pounds, including 
all products, fresh and preserved. This was an increase of over 
150,000,000 pounds compared with 1910. Inspections for the Navy 
during 1911 aggregated 11,112,060 pounds. 

During the year 25,818 samples of various products were examined 
in the meat inspection laboratories for the purpose of detecting pro- 
hibited preservatives or coloring matter, adulterants, and unwhole- 
someness of various kinds, and passing upon the purity of condi- 
ments, water supplies, etc. The use of prohibited preservatives and 
coloring matters at inspected establishments appears to be exceed- 
ingly rare, and in the very few cases in which such preservatives were 
found their presence was evidently due to ignorance or carelessness. 
The most frequent violations of the regulations consisted in the use 
of cereal substances in sausages without proper declaration on the 
labels. 


HORSE BREEDING. 


Good progress is being made in the breeding of carriage horses in 
Colorado in cooperation with the State Agricultural Experiment 
Station. At the close of the fiscal year 1911 the stud consisted of 82 
animals (34 males and 48 females). The males comprised 11 stal- 
lions two years old and upwards, 11 yearlings, and 12 weanlings, 
while the females included 25 aged mares, 5 four-year-olds, 3 three- 
year-olds, 4 two-year-olds, and 11 yearlings and wearlings. The an- 
nual culling of inferior individuals is showing its results, and the 
foals show better quality each year. During the year the board of 
survey condemned 8 animals, which were sold at auction. 

The breeding of Morgan horses on the Government farm at Mid- 
dlebury, Vt., continues with promising results. There were 65 head 
in this stud at the close of the year, namely, 17 stallions, 42 mares, 
and 6 geldings. Five out of a lot of 10 mares purchased last year 
were bred in Vermont, and are good representatives of the old-fash- 
ioned Morgan lines which have proved so valuable in mating with 
General Gates, the stallion at the head of the stud. The five-year-old 
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stallion Red Oak has been leased to the Massachusetts Agricultural 
College for the purpose of breeding to mares which fulfill certain 
prescribed conditions. 

An experiment in breeding gray draft horses is in progress in 
Towa, in cooperation with the Iowa Experiment Station. Four out 
of five foals dropped during 1911 are living. Two of these are by 
a Shire stallion out of Clydesdale mares, and two by a Clydesdale 
stallion out of Shire mares. All the mares are worked on the farm. 

Although the desired appropriation for the encouragement of 
the breeding of horses for the United States Army was not provided 
by Congress, a small beginning was made in cooperation with the 
War Department, the slight expense on the part of the Department 
of Agriculture being paid from the appropriation for animal breed- 
ing and feeding experiments. Two Thoroughbred stallions were 
presented to the War Department by Mr. August Belmont, and 
these have been turned over to this department for use in accord- 
ance with a cooperative plan. The stallions are being stood for 
public service at the remount station of the Army at Front Royal, 
Va., under the direction of the Bureau of Animal Industry, and have 
been bred to about 50 mares. Only approved mares are bred to 
these stallions, and each mare owner agrees to give the Government 
an option on the resulting foal at three years at $150. It is hoped 
that Congress will provide funds for the extension of horse breeding 
for the Army, as it is evident that the Government must do some- 
thing to encourage the breeding of horses of the proper types if the 
Army of the future is to be supplied with an adequate number of 
suitable remounts. 

SHEEP AND GOATS. 


Satisfactory progress has been made in the breeding of range sheep 
in Wyoming. The ewes gave an 80 per cent crop of lambs last 
spring, and those ewes which are to continue in the experiment 
sheared 13.1 pounds per head. 

Southdown sheep are being bred at the Morgan horse farm in Ver- 
mont, and Barbados sheep at the experiment farm of the Bureau of 
Animal Industry at Beltsville, Md. Native goats are being bred at 
the bureau farm for milk production, and in addition some repre- 
sentatives of the Saanen breed have recently been acquired. 


CATTLE BREEDING. 


The breeding of milking Shorthorn cattle in cooperation with the 
Minnesota Experiment Station has made satisfactory advance dur- 
ing the year, four herds having been added to the circuit. The 
operations last year were mostly confined to the general improve- 
ment of the herds. Better care and management have resulted in 
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improved milk and butter-fat production and in better development 
of the young animals. 

The Holstein breeding circuit in North Dakota, in cooperation 
with the State Experiment Station, has been conducted on the same 
lines as heretofore. A year’s record of all the cows was completed 
January 1, and the approximate cost of the production of butter fat 
determined. As a result several heifers have been placed in the 
Advanced Registry. There are now 107 pure-bred Holstein cattle 
owned by members of this circuit. 


POULTRY AND EGG INVESTIGATIONS. 


Poultry breeding for egg production and for general utility pur- 
poses is going on in Maine (in cooperation with the Maine Experi- 
ment Station) and at the bureau’s experiment farm in Maryland. 
A plan of selection is being practiced so as to secure strains which 
breed true to certain definite standards of egg production. 

An investigation is being conducted into the conditions surround- 
ing the handling and marketing of eggs in the great productive 
sections of the Middle West, especially in Kansas, with a view to 
determining the causes of the heavy losses from deterioration and to 
preventing such losses. This work, in which State authorities are 
cooperating, is expected to bring about great improvement in the 
quality of the eggs marketed, to the advantage of both producer and 
consumer. Some results of this work have been published as Bul- 
letin 141 of the Bureau of Animal Industry, “ The improvement of 
the Farm Egg.” 


ANIMAL NUTRITION. 


Animal nutrition investigations in cooperation with the Pennsyl- 
vania State College have been in progress for a number of years. The 
work is of a scientific character, much of it being done with the 
respiration calorimeter. The determinations of the energy values of 
feeding stuffs are to be continued, and it is planned to make further 
respiration tests. 


BEEF AND PORK PRODUCTION IN THE SOUTH. 


The beef-feeding experiments in cooperation with the Alabama 
Experiment Station are yielding results of much value to southern- 
farmers. The work so far accomplished demonstrates that cattle can 
be profitably fed in Alabama in summer. Pork-feeding investiga- 
tions, also in Alabama, are likewise showing profitable results. There 
is no doubt that the South affords a favorable field for increasing the 
country’s meat supply, especially after the handicap of the cattle 
tick has been removed. 
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CERTIFYING PURE-BRED IMPORTED ANIMALS. 


Since January 1, 1911, the Bureau of Animal Industry has under- 
taken the duty of certifying to the pure breeding of all animals im- 
ported for breeding purposes, the work being done by arrangement 
with the Treasury Department and in accerdance with the tariff 
law. During the first six months 1,172 horses, 1,427 cattle, 12 sheep, 7 
hogs, 190 dogs, and 12 cats were thus imported. 


DAIRY FARMING. 


Work for the development and improvement of dairying is being 
carried on in the South and West, and includes improved breeding, 
economical feeding, encouraging the building of barns, silos, etc., the 
stimulation of interest in dairy organizations, the improvement of 
city milk supplies, the operation of model dairies, the supervision of 
exhibits and contests at fairs, helping farmers to improve the grade 
of cream furnished to creameries, etc. The southern work is in 
progress in nine States, and the western work is being conducted in 
Iowa, North Dakota, Colorado, and Idaho. The reduction of the 
range and the increased price of land have a considerable effect on 
dairying in this latter region, and helpful work is being done in 
demonstrating new and economical methods. 

Dairy farmers are encouraged to keep records showing the amount 
of feed consumed and milk and butter fat produced by each cow, 
so that unprofitable animals can be weeded out and the herd built up 
with good producers. The utility of keeping such records was 
illustrated in several instances during the year. In one herd the work 
resulted in the sale of 25 unprofitable cows and in another the cost 
of feeding was reduced from $6.05 to $4.63 per cow per month. 

There are at present 81 cow-testing associations in the United 
States, comprising owners of about 40,000 cows. The department 
was instrumental in organizing the greater number of these, and often 
lends assistance when difficulties arise. 

The demand for plans for the construction of dairy buildings con- 
tinues heavy, and during the year blue prints were sent out for 636 
buildings. 


MARKET MILK INVESTIGATIONS. 


The bureau has continued its work for the improvement of market 
milk. This consists chiefly in introducing and maintaining the 
score-card system of dairy inspection, in assisting at competitive ex- 
hibitions of milk and cream, and in investigating the conditions 
surrounding the milk supply in various places. This work is carried 
on largely in cooperation with city health departments, and was con- 
ducted during the fiscal year in 51 cities in 27 States. The extension 
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of the score-card system of inspection is producing good results. 
During the year 620 inspections were made in 24 States, these inspec- 
tions always being made in company with the local health officer or 
one of his assistants. Nine competitive milk and cream contests were 
participated in by the bureau. The milk supply of several of the 
Government departments is being supervised, and a special investi- 
gation of the milk supply in the vicinity of Boston, Mass., has been 
under way for several months. 


DAIRY MANUFACTURES. 


Assistance has been rendered to creameries as heretofore by fur- 
nishing information and advice regarding creamery operations. 
Periodical reports are received from about 1,300 creameries in various 
parts of the country, and these enable the bureau to point out defects 
im operation, so that losses may be overcome, the quality of the product 
improved, by-products utilized economically, and waste avoided. 
Tield men are located in Wisconsin, Minnesota, Iowa, California, 
and Texas, and personal attention is given to such cases as seem to 
require it. During the year 74 creameries were visited by these men. 

The market inspection of butter indicates that a large quantity of 
low-grade butter is still being manufactured. Of 2,161 shipments 
inspected from creameries in Minnesota, Wisconsin, and lowa, only 
277, or 13 per cent, graded “extra.” The department endeavors to 
point out how improvement can be effected. 

The department also aids in the organization of new creameries by 
furnishing articles of agreement, lists of machinery, etc., but care is 
exercised to give this assistance only in those localities where cream- 
eries are likely to succeed. . 

An investigation into the most practicable method of harvesting 
and storing natural ice was undertaken because a large number of 
dairymen who might avail themselves of such ice at little cost at 
present do not use any at all. The lack of ice is responsible for a 
large amount of bad cream received at creameries, as well as for 
much of the inferior milk delivered in cities. 

The manufacture of renovated butter was supervised during the 
year, in accordance with law, at 38 factories in 13 States. The total 
quantity produced was 41,115,058 pounds, of which 118,990 pounds 
was exported. 


DAIRY RESEARCH LABORATORIES. 


The dairy research laboratories were engaged during the year 
upon various technical problems connected with milk, butter, and 
eheese. Work on milk and butter is carried on at the central labora- 
tory in Washington and the field laboratory at Troy, Pa. Chemi- 
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cal and bacteriological work on the Swiss type of cheese is done at 
Washington, the cheese being made at the Pennsylvania State Col- 
lege in cooperation with that institution. Experiments in the manu- 
facture of the Cheddar type of cheese are carried on at Madison, 
Wis., in cooperation with the Agricultural Experiment Station of 
the University of Wisconsin. Work on the Roquefort type of cheese 
is conducted at Storrs, Conn., in cooperation with the Storrs Agri- 
cultural Experiment Station. Investigations on milk secretion are 
carried on at Columbia, Mo., in cooperation with the experiment sta- 
tion of the University of Missouri. 

The work with milk during the year consisted mostly of a study 
of the bacteria of pasteurized and raw milk. In addition about 150 
analyses of goat’s milk were made, and the use of buttermilk and 
whey as by-products received attention. 

Investigations were carried on pertaining to changes in storage 
butter, and experiments were made with a view to producing dried 
cultures for use in butter and cheese making. The results of the 
Roquefort cheese investigations for assisting the manufacture in this 
country of that well-known European variety of soft cheese will soon 
be ready for publication. 

Some important results have been secured in the milk-secretion 
experiments, wherein certain cows were fed rations varying from 
below maintenance to fattening. These results will be published in 
due course. Work has also been done concerning the effect on the 
milk when cows are fed with cottonseed products. 


THE STUDY AND CONTROL OF ANIMAL DISEASES. 


Some of the animal diseases which have been the subject of investi- 
gation and eradication during the fiscal year are Texas fever, tuber- 
culosis, glanders, hog cholera, rabies, dourine of horses, scabies in 
sheep, cattle, and horses, lip-and-leg ulceration of sheep, ringworm of 
sheep, roundworms and tapeworms of sheep, gid in sheep, necro- 
bacillosis of various animals, chronic bacterial dysentery of cattle, 
swamp fever of horses, and poultry diseases. A few facts concerning 
the more important of these will be mentioned. 


TEXAS FEVER AND TICK ERADICATION. 


The eradication of the ticks which transmit the contagion of Texas 
fever of cattle and which inhabit the southern part of the country 
is proceeding vigorously in cooperation with State and local author- 
ities. During the fiscal year the territory released from quarantine 
as a result of this work aggregated 10,965 square miles. Since the 
beginning of systematic work in exterminating these ticks five years 
ago there have been cleared of ticks and released from quarantine 
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139,821 square miles. This is about one-fifth of the original infested 
area. 

Dipping experiments have been continued with a view to finding 
the most effective and economical means of ridding cattle and pas- 
tures of the ticks. Recent work shows that arsenic yields better 
results than the crude petroleum formerly used as a dip. Arsenical 
dips are therefore now being principally used. 

During the year 4,016,048 inspections of southern cattle were made 
by employees of the Bureau of Animal Industry in connection with 
the work of tick eradication. The number of cattle permitted unre- 
stricted mevement under certificate was 103,338, and of these 45,61% 
were dipped or otherwise treated. 

The movement of cattle from the quarantined area is ‘arohilis 
regulated so that the disease can not be transmitted to animals out- 
side the area. There were shipped from the quarantined area to 
northern markets during the quarantine season of 1910, under the 
supervision and in accordance with the regulations of the depart- 
ment, 1,065,119 cattle. 


SCABIES OF SHEEP AND CATTLE. 


In the work for the eradication of the parasitic diseases known as 
scabies in sheep and cattle, employees of the Bureau of Animal In- 
dustry made 56,584,129 inspections of sheep and 18,593,251 inspec- 
tions of cattle, and supervised 12,715,631 dippings of sheep and 
1,234,123 dippings of cattle. There were released from the quaran- 
tine for scabies of sheep 22,560 square miles in Oregon, and from the 
quarantine for scabies of cattle 14,810 square miles in South Dakota, 
Nebraska, and Kansas. 

TUBERCULOSIS. 


Tuberculosis has been for many years a subject of investigation 
by the Bureau of Animal Industry. During the year the problem of 
protecting animals from the disease by vaccination has been studied 
at the Bureau Experiment Station. Some favorable results have 
been obtained, but, as the only methods found effective require the 
use of living tubercle bacilli, such methods are not considered prac- 
ticable for general use because of the danger of spreading the disease. 

Some important results were obtained during the year in the patho- 
logical laboratory through a study of material from hogs fed upon 
garbage from the kitchen of an institution where tuberculous insane 
were kept. Both the human and bovine types of tubercle bacilli were 
obtained from these hogs. Further tests were also made in the labo- 
ratory with the ophthalmic and intradermal methods of applying the 
tuberculin test for the diagnosis of the disease. 

The work of eradicating bovine tuberculosis in the District of Co- 
lumbia as reported last year has been followed by the systematic 
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retesting of cattle with tuberculin to guard against the reappearance 
or reintroduction of the disease. The testing of dairy herds in Mary- 
land and Virginia which supply milk to the city of Washington 
has also been continued. During the fiscal year the tuberculin test 
was applied to 4,327 cattle in Virginia, 1,847 in Maryland, and 1,967 
in the District of Columbia. The percentage of diseased cattle among 
those not previously tested was 16.06, while in the retests it was only 
3.95. Seventy-three reacting animals in the District of Columbia 
were slaughtered, and in all but one case the lesions of tuberculosis 
were found on post-mortem examination, thus verifying the result 
of the tuberculin test. 


INSPECTION OF LIVE STOCK FOR INTERSTATE MOVEMENT. 


In addition to work already reported, the bureau inspects live stock 
for interstate movement for purposes other than immediate slaughter, 
and tests cattle with tuberculin and horses and mules with mallein, 
when such measures are required by the laws of the State or Ter- 
ritory to which the animals are destined. In this work 52,230 cattle 
were inspected during the year, of which 18,778 were tested with 
tuberculin. Similarly 34,789 horses and mules were inspected and 
5,789 tested with mallein. 


DOURINE OF HORSES. 


An outbreak of a disease of horses in Iowa, suspected of being 
dourine, was reported in May, and a prompt investigation was made, 
as a result of which the scientists of the Bureau of Animal Industry 
were able by prolonged search with the microscope to find in the 
blood the causative organism of the disease. This was the first time 
that the organism had been demonstrated in a natural infection in. 
the United States, although the disease had existed in this country 
for some years and had been stamped out about five years ago. The 
manner in which the present outbreak was introduced was not posi- 
tively determined, although indications pointed strongly to its hav- 
ing been brought in by an imported stallion. Strict quarantine 
measures were at once enforced, with the cooperation of the Iowa 
State authorities, and the disease is now believed to be practically 
eradicated. 

HOG CHOLERA. 


The practical value of the serum for the prevention of hog cholera, 
produced after long experimentation by the Bureau of Animal 
Industry, is now generally recognized. At the suggestion of the 
department, the large hog-raising States have taken up the manu- 
facture and distribution of the serum, and upward of 200,000 inocula- 
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tions have already been made by State officials in 21 different States. 
The results of this work have been extremely favorable. 

At the request of Nebraska State officials and the Nebraska Swine 
Breeders’ Association the bureau carried out a demonstration with 
the preventive serum at South Omaha during the year, similar to a 
previous test held at Kansas City. Thirty young hogs were used, of 
which 4 were inoculated with blood from hogs sick of hog cholera, 
18 were given one dose of the serum, and the remaining 8 were left 
untreated. All the hogs were then placed together in one pen, the 
experiment extending from July 23 to September 17. The result was 
that the 4 inoculated hogs as well as the 8 untreated hogs died of 
hog cholera, while the 18 hogs that had been given the serum all 
remained perfectly well. 


RABIES. 


During the fiscal year the brain tissues from 173 suspected cases of 
rabies were examined in the pathological laboratory at Washington, 
including 152 dogs, 8 cattle, 2 hogs, 1 horse, and 1 goat. The great 
majority of these cases came from the District of Columbia and the 
surrounding country. One hundred and thirty proved to be positive, 
the method of diagnosis being the detection of Negri bodies, sup- 
plemented in some instances by the inoculation of rabbits. 


EXPORT AND IMPORT ANIMALS. 


During the fiscal year there were made 370,369 inspections of 
American and 32,470 inspections of Canadian animals for export. 
The number of animals actually exported was 171,006; the greater 
number of inspections is accounted for by the fact that many of the © 
animals were inspected two or more times. This work also includes 
the supervision of vessels, of which 438 inspections were made. 

All live stock for export to Canada are inspected by bureau veteri- 
narians, and cattle, horses, and mules must in addition be tested— 
the cattle with tuberculin and the horses and mules with mallein. 
During the year 13,404 horses, 1,046 mules, and 460 cattle were thus 
tested, the reactions numbering 251 horses, 12 mules, and 16 cattle. 
The other WS ce JOS for Canada were 28,428 sheep, 25 goats, and 
110 swine. 

A strict inspection, with quarantine in certain cases, is maintained 
over all animals imported from foreign countries. This is neces- 
sary in order to exclude the numerous animal diseases which are 
prevalent in other parts of the world. For this purpose hay, hides, 
wool, etc., are also inspected and disinfection required. The total 
number of import animals inspected during - the year was 261,478, 
and of these 4,127 were quarantined in accordance with the regu. 
lations. 
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Over 1,000,000 doses of blackleg vaccine were prepared and sent 
out during the year by the Bureau of Animal Industry. The neces- 
sity for immunization against this virulent disease of young cattle 
is being more thoroughly appreciated by cattle raisers, and the de- 
partment vaccine is the means of preventing heavy losses. 

Tuberculin and mallein are furnished to State, county, and munici- 
pal officials for the diagnosis of tuberculosis and glanders, respec- 
tively. During the past year 422,043 doses of tuberculin and 91,642 
doses of mallein were sent out. 

The department does not distribute the preventive serum for hog 
cholera, this work having been taken up by State laboratories, as 
already mentioned. 


NEEDED LEGISLATION RELATING TO ANIMAL INDUSTRY. 


Further legislation by Congress is urgently needed in order to 
enable the department to deal more effectively with matters relating 
to the live-stock industry. 

It is especially desirable that the Secretary of Agriculture should 
have power to control and supervise the manufacture and importa- 
tion of vaccines, serums, and like substances used for treatment of 
animals, so as to insure their purity and potency. Such prepara- 
tions, when contaminated, have in the past been responsible for the 
introduction of contagious diseases into the country. The great cost 
of eradicating these outbreaks should alone be a sufficient reason for 
granting the authority required. 

Further legislation is also needed for the regulation of live stock 
in interstate transportation, so as to prevent more effectively the 
spread of contagious disease and to secure more humane treatment of 
the animals in transit. 

These matters are discussed more fully and specifically in my re- 
port for 1910 and in the report of the Chief of the Bureau of Animal 
Industry for the fiscal year 1911. 


BUREAU OF PLANT INDUSTRY. 


There are over 6,300,000 farms in the United States, and the de- 
mand for help from these farms is growing greater each year. The 
Bureau of Plant Industry is endeavoring to meet some of these 
demands, and its activities now extend into many fields, covering 
research, experiments, and demonstrations. The primary function 
of the bureau is to develop and encourage constructive agriculture 
by assisting the farmer to increase the output per acre and at the 
same time to build up and maintain the fertility of the land. The 
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manner in which this is being done and some of the more important 
results accomplished during the year are set forth under the fol- 
lowing heads: 


FOREST PATHOLOGY. 


The continued spread of the chestnut-bark disease, particularly 
southward and westward, has caused great public alarm. The 
method of destroying advance infections devised by this department 
and described in previous publications has been energetically applied 
in Pennsylvania, and recently also in New York. There is every 
reason to believe that the disease in these two States can be limited 
to the eastern counties. The State appropriation for this work in 
Pennsylvania is $275,000. In the New England States it will prob- 
ably still be possible to keep the disease to the west of the Connecticut 
River; but this is essentially a local issue, with little bearing on the 
welfare of other States. What is done in western Maryland, in Vir- 
ginia, and in West Virginia, however, is a matter of national impor- 
tance, for the fate of the chestnut in the southern Appalachians, 
where the finest and most extensive stands of chestnut timber occur, 
depends upon the checking of the bark disease in these States during 
the next three years. This department can cooperate to any extent 
in the study of all phases of the disease and in the location of ad- 
vance infections, but the actual destruction of diseased trees must, 
for legal reasons, be exclusively a State function. It is therefore to 
be hoped that these critical States will be able promptly to follow 
the vigorous example of Pennsylvania. No other tree disease of 
equal seriousness is known to science, and unless prompt, united, and 
effective action can be taken there is every reason to believe that the 
chestnut tree will be practically extinct in certain sections of North 
America within 10 years. 

On account of their important relation to reforestation, damping- 
off and other diseases of forest-tree seedlings have received special 
attention. The results of the past season’s work have confirmed the 
previous report of absolute success in controlling the serious “ bight ” 
of coniferous seedlings by slight and perfectly practicable changes in 
the management of water supply and shade. For two seasons past 
the use of sulphuric acid in preventing the damping-off of coniferous 
seedlings in the Forest Service nursery at Halsey, Nebr., has been 
successful. ,If these results are confirmed by work in other localities 
and other years, damping-off, so far as coniferous seedlings are con- 
cerned, will cease to be an uncontrollable factor in reforestation. 
The use of sulphuric acid as a soil fungicide originated in this de- 
partment, as reported in previous publications. 

It is unfortunate that at this time, when interest in reforestation 
is at its height, we should knowingly import a destructive European 
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nursery disease. Yet this appears to be the case. The white-pine 
blister rust, referred to in previous reports, is unquestionably still 
being imported. All importations that could be located have been 
inspected and all visibly diseased trees destroyed, but there are no 
means of locating all importations. The importation of white-pine 
seedlings should be flatly prohibited, as the damage which this dis- 
ease can do, and probably will do, if once established in America, is 
out of all proportion to the value of all white-pine seedlings ever 
imported or ever likely to be. 

Data collected in the forest-disease survey have indicated that in 
America timber decay and tree disease are second only to forest fires 
as causes of loss. In theory it is easy to remove diseased trees in 
the forest when cuttings are made, leaving only healthy individuals 
for seed trees, and so continually improve the health of the forest; 
but in practice so many questions of economy and differing local 
conditions are involved that many difficulties must be overcome. 
The Bureau of Plant Industry has given a great deal of attention 
to working out this problem, in active cooperation with the Forest 
Service. To this end, pathologists have been stationed in four of 
the six National Forest Districts. In District 5 great progress has been 
made in so conducting timber sales that all dangerously diseased 
trees are removed and only healthy and desirable individuals are 
left to propagate the future forest. Probably the most important 
function of these “ district pathologists ” is to look out for dangerous 
new diseases. There is every reason to believe that if the chestnut- 
bark disease, for example, had started in a National Forest District 
having a pathologist it would have been eradicated as a matter of 
routine before infection became general. Great epidemics of this 
kind are as serious in their effects as forest fires, and there is no 
reason why as strenuous efforts should not be made to control them. 


CROWN-GALL AND OTHER PLANT DISEASES. 


An important line of work carried on during the past year has 
been a continuation of the study of crown-gall of plants, with special 
reference to its relation to malignant animal tumors. The new facts 
we have learned are, in brief: (1) That bacteria occur also in the 
secondary tumors; (2) that in most cases the secondary tumors are 
connected with the primary tumor by a deep-seated strand of tumor 
tissue, from which the original bacterium has been cultivated out; 
(3) that the cell structure of the secondary tumor is like that of the 
primary tumor, e. g., when the primary tumor occurs on the stem 
and secondary tumors subsequently appear in the leaves the struc- 
ture of the leaf tumors is that of the stem. A bulletin is in prepara- 
tion which will fully illustrate these new features. 
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The work in the bud-rot of the coconut palm has been completed, 
the very interesting discovery having been made that the organism 
associated with typhoid fever and not hitherto known to be a plant 
parasite is the cause of the bud-rot disease. A bulletin on the sub- 
ject is now in press. 


DISEASES OF FRUITS. 


A feature of the fruit-disease problems of the year has been the 
prevalence of physiological diseases, particularly of the apple. In 
the Eastern States physiological troubles have occurred in the form 
of corky spots in the flesh of apples, accompanied by more or less 
distortion in the shape of the fruit. The York Imperial, the Ben 
Davis, and other commercial varieties have been affected so seriously 
as to injure the sale of fruit from orchards. These troubles are 
attributed mainly to the abnormal climatic conditions of the 1911 
season. 

A group of diseases, such as rosette and chlorosis, has developed 
in eastern orchards so as to attract attention, and they have increased 
greatly in the Western States. The extreme climatic conditions of 
the season have resulted in more injury by the new combination 
sprays of lime-sulphur and lead arsenate, but nevertheless these 
sprays are proving to be the most universally satisfactory remedies 
that have ever been devised. 

Very satisfactory results have come from the researches on apple 
mildew and its treatment. Experiments on this disease in the Wat- 
sonville district of California, in cooperation with the local authori- 
ties, have developed a satisfactory method of control by spraying. 

The cedar rust, or orange rust, of the apple, which was so com- 
mon in the Appalachian fruit belt last season, was very much less 
abundant during 1911. Most of this was the result of climatic con- 
ditions, though the application of control measures, such as cutting 
down the cedars and spraying, helped to reduce the disease. 

Spraying experiments on the pecan scab were continued for the 
third season, and Bordeaux mixture was demonstrated to be a 
specific for pecan scab in Georgia. The pecan rust on nursery stock 
was studied and complete success obtained in controlling it by 
spraying. 

Peach spraying work for the control of peach scab and brown 
rot was conducted in West Virginia, Delaware, and Michigan. A 
portion of the work was experimental, for the purpose of testing 
new fungicides and perfecting the self-boiled lime-sulphur treat- 
ment, but most of the work was in the nature of demonstrations. 
The results were very striking, and showed conclusively that where 
one or both of these diseases are prevalent the net profits from a 
peach crop may be doubled, or in some cases quadrupled, by spray- 
ing at the proper time. 
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Apple spraying experiments and demonstrations were conducted 
in several widely separated districts, and it was again shown that 
lime-sulphur properly diluted is a more satisfactory fungicide for 
certain apple diseases than Bordeaux mixture. However, owing to 
the severe weather conditions of the season, the combination of lime- 
sulphur and arsenate of lead caused considerable burning of the 
fruit in a few orchards, but this trouble was not so serious as to 
discourage the use of this spray. 

The grape anthracnose is very destructive to both fruit and vine. 
Certain varieties in some localities are attacked every year by this 
disease. The department has demonstrated the past season that this 
malady can be satisfactorily controlled by proper spraying of the 
vines while in a dormant condition. Further confirmation of pre- 
vious results in the control of black-rot of the grape has also been 
obtained. Very promising results have been secured in controlling 
the anthracnose of the cranberry, which has been found to be a preva- 
lent cause of loss in some cranberry districts. Considerable progress 
has also been made in the study and control of other small-fruit 
diseases. 


DISEASES OF COTTON AND TRUCK GROPS. 


Diseases of the potato have assumed unusual prominence through- 
out the country during the past season. Physiological disturbances 
have combined with several parasitic diseases in bringing about a 
general reduction of the crop. Blackleg and both the early and late 
blights have been sufficiently severe to emphasize the importance of 
a more general adoption of preventive treatment by growers, but by 
far the most serious damage has been caused by potato wilt, a disease 
which usually assumes an inconspicuous form, causing premature 
ripening followed by dry-rot in storage. The unusually dry season, 
which retarded the early growth of the plants, was very favorable 
for the development of wilt. The resulting epidemic has served to 
emphasize the wide distribution of this disease and has given it a new 
importance. Studies are under way which should lead to a more 
thorough knowledge of the causes and the means of control. 

Investigations on the diseases of sweet potatoes have been inaugu- 
rated and substantial progress made. The causes of the more im- 
portant troubles are now known, some of them for the first time,. 
and means of control are being studied with encouraging results. 

The disease-resistant varieties of cotton, cowpea, and watermelon 
which the department has developed are being brought into more 
general trial by thoroughly organized cooperative arrangements with 
growers in the infested sections. This organization is being extended 
as rapidly as the nature of the problem and the facilities of the 
department will permit. 
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Cooperative demonstration work on the control of truck-crop 
diseases by proper spraying methods is a new form of work inaugu- 
rated to bring the latest results along these lines to the attention of 
growers. An important feature of this work is the development of 
special machinery and technique to meet the demands of the varying 
eonditions of culture and climate in different sections. 


PATHOLOGICAL INSPECTION WORK. 


The necessity of pathological inspection of all foreign importa- 
tions has long been recognized, and in the early years the mycologist 
was called upon at irregular intervals, i. e., whenever importations 
were received by the department, to make examinations. As the 
Office of Foreign Seed and Plant. Introduction developed and ex- 
tended its geographical range, inspection of the department’s plant 
imports has been definitely systematized by means of regular exami- 
nations, and printed health certificates or written reports for treat- 
ment or quarantine are furnished as occasion requires. The same 
methods are followed in connection with the congressional seed dis- 
tribution, crop physiology and breeding investigations, and the Office 
of Gardens and Grounds. Card indexes are maintained for a com- 
plete file of observations and results. Advance information is fur- 
nished agricultural explorers, that they may be aware of diseases 
indigenous to certain countries or geographically restricted, thus 
enabling them to avoid unnecessary expense in making collections 
which would have to be condemned at Washington. 


NEED FOR TRAINED PLANT PATHOLOGISTS. 


The growing need for trained plant pathologists to take up numer- 
ous problems which are now being presented to this department for 
solution is extremely urgent. While the universities and colleges 
appear to be doing what they can, it happens usually in our work that, 
men fresh from college do not have the requisite outlook or the 
necessary training to obtain practical results in this field. Usually 
we have to give them several years of additional training in order to 
make them most serviceable to the advancement of agriculture in 
these lines. Every year requests come to us from the experiment 
stations and similar institutions in the United States to name persons 
well qualified for appointment to positions involving plant patholog- 
ical research in these various institutions, and, unfortunately, in a 
very considerable number of cases we have to say that, glad as we 
would be to recommend persons, there are none in sight with the nec- 
essary training. This lack of a sufficient number of trained patholo- 
gists works to the serious disadvantage of agriculture in this country. 
The department would be glad to have in training an additional num- 
ber of young men for such positions. 
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COTTON IMPROVEMENT ON A COMMUNITY BASIS. 


To secure the full advantage from improved varieties of cotton it 
is essential that each locality growing the improved variety produce 
a sufficient quantity to warrant its reaching the manufacturers un- 
mixed with other varieties. In a community that planted only one 
kind of cotton, the crossing of varieties in adjacent fields and the 
mixing of seed in gins would be avoided, selection could be made 
much more effective, and the production of a larger quantity of uni- 
form fiber would secure higher prices. In view of these and other 
obvious advantages, special attention has been given to establishing 
improved varieties and methods of selection in communities organ- 
ized for the production of a single type of cotton. 


LONG-STAPLE COTTON IN THE ATLANTIC STATES. 


The advance of the boll weevil has reduced the production of long- 
staple Upland cotton in Mississippi and Louisiana, resulting in an 
acute commercial demand for this type of fiber. The action of State 
quarantine laws against the importation of cotton from sections in- 
fested with the cotton boll weevil and the high prices realized by 
eastern growers of the Columbia variety originated by this depart- 
ment have stimulated interest in this variety to the extent that all 
the available supplies of good seed were long ago exhausted. Spe- 
cial efforts are being made to preserve the uniformity of this variety 
by growing new supplies of seed under conditions of isolation from 
other cotton and by more effective cooperation in the work of 
selection. 


SUGAR-BEET INVESTIGATIONS. 


The sugar beet has established itself as one of the most important 
agricultural crops over a large section of the country, but in the 
transplanting of this European industry to the virgin soil of Amer- 
ica many new problems have arisen. A system of well-equipped 
field laboratories in the beet-growing regions, where studies in path- 
ology, breeding, and agronomy can be carried out in close contact 
with the fields, is essential to a speedy and successful solution of the 
various problems presented. Two such additional laboratories have 
been established during the past year, and others are contemplated 
for the near future. 

Leaf-spot and curly-top, two important diseases of sugar beets, 
have received special attention, and work upon damping-off and 
root-rot has been inaugurated. 

The breeding of special strains of beets for American conditions is 
an important line of work which should yield valuable results. It 
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has already been shown that. American-grown seed yields beets which 
are superior to those grown from European seed. Moreover, the 
seed produced by Europe is insufficient to meet the increased demands 
of both the European and the American markets. Indeed, Old 
World dealers have recently turned to America in an attempt to pur- 
chase large quantities of American-grown sugar-beet seed for sale in 
Europe. It appears that America must produce her own beet seed be- 
fore the beet-sugar industry can become properly established here. 
It is only natural that in the face of the present shortage the best of 
the European seed should be retained for use there, so that the Amer-. 
ican sugar-beet growers are not only sending many hundreds of 
thousands of dollars annually to Europe for seed which should be 
produced at home, but they run grave risks of securing only inferior 
seed which will materially reduce the profits of beet growing. 

A number of problems in beet culture and questions of irrigation 
and rotation are also pressing for solution. Work along these lines 
has been inaugurated and is being pushed with all possible dispatch. 
In order to profit as fully as possible by the knowledge gained by 
Europeans in their long experience with this crop, a representative 
of the department has been sent to visit the beet fields and experi- 
ment stations of Germany, France, and Russia, with a view to 
the adapting of their practices to American conditions. 


SOIL-BACTERIOLOGY AND WATER-PURIFICATION INVESTIGATIONS. 


The results reported by cooperators using cultures of the nodule- 
forming bacteria for inoculating legumes indicate the continuation 
of a high percentage of successful incculation. The description of 
convenient methods for distinguishing between the infection of 
crown-gall upon the roots of legumes and the development of the 
nitrogen-fixing nodules offers some opportunity for controlling the 
dissemination of crown-gall when the inoculation of legumes is at- 
tempted by the use of soil from old fields. 

In the investigations in general soil bacteriology the study of cellu- 
lose destruction has for the present become of the greatest im- 
portance. Many new species of cellulose-dissolving bacteria and other 
fungi have been isolated, and it is believed that these are closely 
correlated with the development of nitrifying and nitrogen-fixing 
bacteria and therefore with the maintenance of soil fertility. ~ 

Through correspondence, various improvements have been sug- 
gested in water supplies and especially in the case of pollutions from 
odor-producing alge. The most desirable treatment for the eradica- 
tion of these organisms has been determined by the examination of 
samples shipped to the laboratory from the polluted supplies. 
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WORK ON DRUG PLANTS. 


During the year the camphor work has progressed as rapidly as 
the nature of the problem would permit. Since the trees must make 
a growth of several years before the product can be utilized, the 
present task has consisted chiefly in growing trees for planting the 
experimental area and in setting out the stock already developed. 
Owing to the severe frost of the winter striking the newly trans- 
planted stock at a critical time, considerable losses were experienced. 
This rather unusual result has led to a change in the handling of the 
young stock which it is believed will largely decrease the danger 
from this source. Laboratory and factory work has been continued 
with marked improvement in the experimental products. 

The hop work has been directed toward the same objects as here- 
tofore, and the results of statistical study of representative hop areas 
have corroborated the correctness of conclusions previously drawn. 
It seems clear that under current practice too few vines are trained 
to secure the maximum yield. Experimental work on different 
methods of pruning and fertilizing promises to develop important 
results also. The breeding work has gone far enough to show that 
among the large number of hybrid seedlings grown a number of new 
types have appeared which give great promise. A laboratory study 
of certain important hop constituents has shown that varietal or 
geographical characteristics can be detected which should simplify 
somewhat the problem of judging hop values. Further work along 
this line must be fruitful of most valuable results. , 


POISONOUS-PLANT STUDIES. 


The field work of the year has covered two chief lines of activity: 
(1) Feeding work carried on with suspected plants at the field 
camp near Baldwin, Colo., and (2) visits to the national forests in 
which considerable losses due to poisonous plants were suspected. 
Feeding work has been continued with the species of Delphinium 
(larkspur) available in the vicinity of the feeding station, with 
species of Lupinus (wild lupine), species of Cicuta (water hemlock), 
and others. Several serious sources of trouble were demonstrated 
and means of greatly reducing the losses were worked out for the 
larkspurs. It is hoped this result may be of much value to the stock 
interests, since losses due to larkspur poisoning are very great and 
are experienced on practically all the cattle ranges in the western 
mountains. 

Reconnoissance work on several of the national forests reporting 
the severest losses has been done, and in cases of plant poisoning it 
has usually been possible to indicate the source of trouble and often 
to suggest helpful measures. 
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On account of the urgency of the demand from stock regions of 
the West, this work up to the present time has been largely confined 
to that section of the country, but it is hoped to investigate in the 
early future a number of similar problems occurring in the East. 

Laboratory work on the nature of the active principles present in 
poisonous plants and poisonous-plant products has been carried on 
chiefly at Washington. 

The question of spoiled corn and its relation to pellagra has been 
under investigation, the agricultural side of the problem only being 
considered. ‘Toxic substances have been isolated from cultures of 
organisms occurring on spoiled corn and some new constituents have 
been isolated. 


PLANT PHYSIOLOGICAL INVESTIGATIONS. 


During the year the problem of the storage of sweet potatoes has 
been actively investigated. The difficulty of keeping sweet pota- 
toes has suggested a study of the physiological behavior of this prod- 
uct under different storage conditions in the hope of finding the 
cause of the weakness and of working out a convenient method of 
handling them for long-time storage. 

A physiological study of certain pathological conditions arising 
in cabbage and spinach in prominent eastern trucking regions has 
been undertaken. The investigation has shown derangement in cer- 
tain enzyme relations, and a method for accurately investigating 
these has been worked out. The curly-top of sugar beets has also been 
under study. 

The physiological requirements of plants have been much inves- 
tigated in the past, but certain new considerations have come to 
attention during late years, which have seemed to demand investi- 
gation of certain of these problems viewed from the new standpoints. 
Such a study has been undertaken with very suggestive results. 

The chemical variability of certain important drug plants has been 
under investigation in the hope that uniform active products might 
be developed. A good basis for further work has been obtained, and 
the outlook for success seems good. 


ALKALI AND DROUGHT-RESISTANT PLANT-BREEDING INVESTIGATIONS. 


Investigations during the year have been in large measure di- 
rected toward ascertaining why some varieties of crop plants endure 
drought better than others, since it is evident that the best results 
in variety testing and breeding for drought resistance can only be 
attained when this problem is solved. It is practically certain that 
“root pull” is not an important factor, for extensive experiments 
have led to the conclusion that there is very little difference in the 
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ability of the roots of plants from arid regions, as compared with 
those from humid regions, to extract water from a nearly dry soil 
Economical use of the moisture available, as evidenced by the pro- 
duction of a maximum crop with a minimum loss of water in trans- 
piration, is believed to afford the best criterion of superior drought 
resistance. An immediately applicable result of these physiological 
investigations is the working out of a method for testing in the field 
the comparative drought resistance of different species and varieties, 
which it is believed can be successfully used, even in wet years, thus 
greatly accelerating the progress of variety-testing and plant-breed- 
ing work. 

As regards the indicator value of natural vegetation, the results 

of preliminary studies in the Intermountain or Great Basin region 
support the conclusion previously reached in the Great Plains area 
that the native growth is the safest guide to follow in selecting new 
land for agricultural purposes. Certain types of vegetation are 
found to characterize land that is suitable for “dry farming.” Other 
types are a pretty certain indication that the water relations of the 
soil are unfavorable or that there is a dangerous quantity of alkali 
salts, even though the appearance of the surface soil may not indi- 
cate the presence of alkali. 
- Several bales of lint of the new Yuma variety of acclimatized 
Egyptian cotton grown in Arizona in 1909 and 1910 were purchased 
by one of the largest American firms which use this type of cotton 
at a considerable premium above the price obtaining at Boston on 
the date of sale for high-grade imported Egyptian cotton. The 
results obtained in spinning this cotton were highly satisfactory to 
the purchaser. This additional assurance of the good quality of the 
fiber, together with the satisfactory yields obtained at several dif- 
ferent localities in the Southwest, justifies the conclusion that this 
Yuma variety is well adapted to the commercial production of cotton 
of the Egyptian type. 


DATE CULTURE. 


As the date trees of imported varieties now on trial gain in 
maturity, their true characteristics and adaptation to particular con- 
ditions become more apparent. The present year’s results at Mecca 
and Indio have brought into prominence a few varieties favorably 
noticed for several years, but now definitely to be recommended for 
trial on a commercial scale. 

With the fruiting of young trees grown from seed distributed to 
department collaborators a number of new varieties of decided merit 
are appearing, and certain imported sorts are showing an unusual 
proportion of meritorious seedlings. We now have also for the first 
time the opportunity of using pollen from male trees of known 
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parentage, and date breeding along definite lines began with last 
spring’s pollinations. Artificial ripening by a very inexpensive 
method has been carried to a perfection not heretofore attained, and 
the limited output of the Deglet Noor variety so handled commanded 
fancy prices. 

The results secured by the department in date culture have stimu- 
lated considerable activity in date planting and the development of 
the industry bids fair to advance about as rapidly as the slow propa- 
gation by offshoots will permit. 


CONDITIONS AFFECTING CROPS IN ARID REGIONS. 


Serious misconceptions have developed regarding the possibilities 
of crop production in semiarid regions, owing to the lack of definite 
information regarding the prevailing conditions in such regions. 
The large yield reported from time to time in the daily press is that 
of the exceptional crop grown as the result of an unusually heavy 
rainfall or under such peculiar local conditions that it receives more 
than the normal water supply of the region. For this reason the 
department is making measurements at each of its semiarid experi- 
mental farms to determine as nearly as possible the exact conditions 
of temperature, rainfall, and evaporation under which each crop is 
produced. In addition, systematic measurements are made of the 
moisture content of the soil under different methods of cultivation 
and crop rotation, to determine what methods are most efficient in 
getting the rainfall into the soil and making it available for the 
growing crop. In this way we are able to determine the conditions 
under which each crop is produced and the effect of those conditions 
upon the yield. These measurements will be continued until sufli- 
cient information is obtained regarding conditions in each section 
where dry farming is being attempted. A preliminary report cov- 
ering the results of the first four years’ observations is now in 
preparation. 

TOBACCO INVESTIGATIONS. 


Iexperiments and demonstrations in improved methods of tobacco 
production have been carried out at local field stations in most of the 
leading tobacco-growing sections, and laboratory studies on the rela- 
tion of the composition to the quality of the leaf have been continued. 

The method which has been devised for applying artificial heat in 
curing cigar tobaccos has been used successfully during the past sea- 
son by several growers in the Connecticut Valley. This system not 
only does away with all injury from pole sweat, but insures better 
and most uniform curing. Experiments with an improved system of 
ventilation for barns in the flue-curing districts have also given 
promising results. 
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In the export and manufacturing districts special attention has been 
given to the problem of securing an adequate supply of humus in the 
tobacco soils, which undoubtedly constitutes the key to improving the 
yield as well as the quality of the crop in nearly all these districts. 
This problem is of the greatest importance to the grower because of 
the fact that most legumes are likely to exert an injurious effect on 
the quality of the tobacco when preceding this crop in rotation. 

An important feature of the tobacco work of the year has been a 
careful study of the effects of environment on the habits of growth of 
the plant and on the quality of the cured product, the principal ob- 
ject of this work being to afford a proper guide to the development 
of improved varieties by systematic breeding. The extensive studies 
relating to the plant-food requirements of the tobacco crop which 
have now been in progress for several years have been continued along 


the same lines. 
INVESTIGATIONS IN POMOLOGY. 


The work of identifying fruits has increased to a very large extent 
during the year, identifications being made of fruits from every sec- 
tion of the country. 

A revision of the catalogue of the American Pomological Society 
is now under way. The value of this catalogue to the fruit interests 
of the country can hardly be overrated, since it has for years been 
the standard conservative authority upon the value of varieties for 
the whole country. The forthcoming revision will make the cata- 
logue more comprehensive and exhaustive than ever. 

Investigations looking to the simplification of fruit nomenclature 
have been pushed vigorously, resulting in the accumulation of sev- 
eral thousand card references to the history, origin, distribution, 
synonymy, description, classification, etc., of the cultivated fruits of 
the country. 

The collection of fruit varieties at the Arlington Farm has been 
materially increased during the year. The collection is furnishing 
admirable opportunities for obtaining information at first hand con- 
cerning the relative merit of varieties. 

Special attention has been devoted to the Persian walnut. Effort 
is now being made to introduce foreign varieties, to the end that a 
thorough test may be made of those that give promise of meeting the 
demands for an extension of the area of cultivation. 


FRUIT-MARKETING, TRANSPORTATION, AND STORAGE INVESTIGATIONS. 


Investigations on the marketing, transportation, and storage of 
fruit have consisted mainly of a study of the relation of handling 
methods to decay and deterioration in oranges and pomelos in 
Florida; table grapes, oranges, lemons, and apples in California; 
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and cherries, fresh prunes, and red raspberries in Oregon and Wash- 
ington. The investigation of different methods of precooling table 
grapes, red raspberries, cherries, and fresh prunes in advance of 
shipment is also an important feature of this work. 

The general principles underlying the relation of careful handling 
to the sound shipping and holding qualities of fruits have been found 
to apply to all classes of fruits thus far investigated, including even 
such perishable products as cherries and red raspberries. 


VITICULTURAL INVESTIGATIONS. 


The experimental vineyards established in different sections of 
California continue to yield important results, especially in deter- 
mining the adaptability of various Vinifera grape varieties to differ- 
ent soil and climatic conditions. 


FRUIT-DISTRICT INVESTIGATIONS. 


The fruit-district work has been extended to cover the regions of 
Oklahoma, Kansas, Nebraska, northern Texas, and portions of New 
Mexico and Colorado. Ten years’ phenological data have been ac- 
cumulated and the results are being tabulated. 


ARLINGTON EXPERIMENTAL FARM. 


The Arlington Farm, which is the department’s field laboratory 
in plant industry, is the largest intensive enterprise of this character 
in America. The farm is equipped with barns, tool sheds, and mod- 
ern implements and is manned with men and teams for conducting 
the field investigations of more than 20 distinct offices and bureaus 
of the department. Besides this equipment there is upon the farm a 
bank of greenhouses consisting of 20 separate rooms or units devoted 
to experimental research work. A modern gravity brine-system cold- 
storage plant with a capacity of 700 barrels has been installed. Two 
types of drying apparatus, one for steam and one for direct currents 
of hot air, have been provided, as well as a plant for sterilizing soil 
and boiling spray mixtures. 


TRUCK-CROP INVESTIGATIONS. 


The development and maintenance of standard commercial va- 
rieties of vegetables particularly adapted to specific purposes is well 
under way with lettuce, cauliflower, cabbage, beets, tomatoes, and 
potatoes. During the last year standard commercial varieties of 
potatoes have been grown in each of the important commercial 
potato-growing regions. This stock has all been grown on the hill- 
selection tuber-unit basis. The work under way in the development 
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of new varieties exceeds that of any former undertaking. There 
are in this collection over 25,000 distinct specimens or varieties. 
The peanut investigations have caused rapid extension of the 
industry. From a beginning of a few hundred acres in 1908 the 
crop this year will require more than 300,000 acres in the Gulf States 
alone, where prior to the time mentioned no commercial industry 


existed. 
GREEN HOUSES, GARDENS, AND GROUNDS. 


Two additional greenhouses of a temporary nature were added 
during the year, one being used to care for the citrus-fruit collection 
and another for physical investigations. A number of the worn-out 
asphalt walks in the grounds were replaced and worn portions of the 
macadam roads repaired. In order to avoid any possibility of dan- 
ger from frost should there be a break in the underground heating 
main from the central power plant, two large second-hand boilers 
were installed adjacent to the greenhouses. Much attention was 
given to the lawns adjoining the department buildings in order to 
maintain them in good condition. A number of additions were made 
to the ornamental plantings upon the grounds. 


OFFICIAL COTTON GRADES. 


The preparation and distribution of the nine official grades of 
white American cotton, as provided by law, has been an important 
feature of the work of the Office of Plant Technology. These grades 
have been officially adopted as the basis of their operations by nine 
cotton exchanges, while the New England Cotton Buyers’ Associa- 
tion and the Arkwright Club have agreed to make them the basis 
of all their purchases. 

A meeting of the Southern Cotton Buyers’ Association was held. 
in Memphis, Tenn., at which it was unanimously agreed that the 
official grades would be made the basis of all quotations to these 
New England organizations. The representatives of several ex- 
changes which have not formally adopted the official grades partici- 
pated in this action. 

The official grades have now been on sale for a little more than one 
year, and the number of orders received in the last half of this period 
is one-third greater than in the first half. Because of the increased | 
demand and the perfection of facilities for the preparation of the 
grades, it has been found practicable to reduce the price of a full 
set to $30. 

The work of placing 50 sets of these grades in vacuum storage for 
use as working duplicates in future years is being actively prose- 
cuted. It is believed that by this means it will be possible to preserve 
indefinitely the exact standard which was originally adopted. This 
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has never before been accomplished, and the inability to preserve 
the integrity of the standard adopted has been one of the principal 
causes of the failure of the attempts heretofore made by the various 
branches of the cotton industry to agree upon a uniform standard 
of classification. 

With a view to encouraging improved methods in the ginning and 
handling of cotton, experimental and demonstration work on a com- 
mercial scale has been undertaken. It is hoped that these experi- 
ments will give an accurate measure of the increased value which 
can be given to the cotton crop by a more careful regulation of the 
speed of the ordinary cotton gin, by better bagging, the protection 
of cotton from exposure to weather, and by securing greater uni- 
formity within the bale. The effects of storing seed cotton under 
different conditions and for different periods are also being investi- 
gated. 

The improved method of measuring the length of cotton fiber 
which has been developed has justified all that has been hoped for 
it. The method has been demonstrated before important gatherings 
of prominent members of the cotton industry, and has been received 
with great interest and pronounced approval. 


PAPER-PLANT INVESTIGATIONS. 


During the year a total of about 3 tons of paper has been made 
from cornstalks, broom-corn stalks, nonsaccharine sorghum stalks, 
rice straw, properly retted and overretted hemp stalks, sorghum 
bagasse, canes from southern canebrakes, “rice-root” grass tops, 
and fish-pole bamboo. Good qualities of book paper resulted in prac- 
tically all cases, and several of the materials have proved sufficiently — 
promising as to yield of pulp and quality of paper to warrant more 
detailed investigation. 

The results with cornstalks have been more encouraging, as higher 
yields of pulp in proportion to raw material have been secured. 
Special attention has been paid to securing food-extract by-products 
that may be used in feeding cattle. Several hundred gallons of 
cornstalk extract evaporated to the consistency of molasses have 
been produced, and preliminary feeding tests have been carried on 
with dairy cattle and hogs. From these it appears that the extract 
may have considerable nutritive value. The value of this by-product 
and the cost of securing it will probably determine whether or not 
cornstalks can become an important paper-making material in the 


near future. 
FIBER CONGRESS IN JAVA. 


In response to a request from the Netherlands Government, the 
botanist in charge of fiber-plant investigations was sent as a delegate 
to represent this Government at the International Fiber Congress 
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and Exhibition at Surabaya, Java, held in July, 1911. The Fiber 
Congress itself was the first international gathering that has been 
held for the general discussion of the production of plant fibers. The 
subjects were ably discussed by men who for the most part are actually 
engaged in operating fiber plantations and who therefore have an 
intimate knowledge of the many problems met with in the industry 
and also the many practical ways in which these problems are solved. 


GRAIN STANDARDIZATION. 


The results of the grain-standardization investigations pertaining 

to the methods of harvesting, handling, transporting, storing, and 
grading grain have been of unusual interest and value during the 
year. In this work special attention has been given to the methods 
of handling grain on the farm, in elevators and warehouses, and by 
transportation companies, including a study of the changes which 
take place in grain while in storage or during transit in cars or 
steamships, together with a study of the relative value of the factors 
taken into consideration by grain dealers and the manufacturers of 
grain products in fixing values and grades of commercial grain. 
These investigations have likewise included some preliminary work 
in the rice fields of Louisiana and Texas on the methods of handling 
and grading rough rice, with a view of reducing the immense losses 
now experienced in handling this important crop. 
+ Continued investigations during the year have fully confirmed the 
conclusions originally drawn that moisture is the most dangerous 
factor in the handling of commercial grain. Extensive experiments 
made to determine the natural shrinkage of grain when handled in 
elevators or warehouses or while in transit in cars have shown losses 
in weight due to the evaporation of moisture ranging from one-tenth 
of 1 per cent to more than 7 per cent. 

Detailed tests of more than 10,000 representative samples have 
shown that a very high percentage of the 1911 crop of corn contained 
more than 20 per cent of water at the time of marketing, thus em- 
phasizing the urgent need of better methods of handling grain on the 
farm and of growing types of corn that will mature sufficiently early 
to permit the grain to be marketed in a dry, sound, and more satis- 
factory condition. The degree of deterioration in corn alone, due 
primarily to excessive moisture, results in a loss equivalent to more 
than a million dollars annually, much of the corn handled commer- 
cially becoming musty, sour, hot, and badly damaged. 

During the latter part of the year an informal invitation was 
extended to grain exporters and representatives of railroad and 
steamship companies interested in the handling of export grain to 
participate in an informal conference at the department for the 
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purpose of discussing the results of special observations on seven 
cargoes of export corn aggregating more than one and one-half mil- 
lion bushels. This invitation met with a most cordial response, and 
the 29 delegates present took an active part in discussing the results 
of these investigations, with a view of improving the quality and 
conditions of American export grain. 


SEED-TESTING LABORATORIES. 


On account of the provision for seed testing made by State laws 
in North Carolina and Nebraska, cooperation with these States has 
been discontinued, and two new laboratories are being opened in 
connection with the agricultural experiment stations in California 
and Louisiana, the laboratories in Missouri, Oregon, and Indiana 
being continued. 

Hairy-vetch seed, which has this year for the first time been col- 
lected for examination for adulterants, was frequently found to 
contain seed of cultivated varieties of spring vetch, the latter gen- 
erally being useless for fall sowing on account of winterkilling. An 
examination of the hairy-vetch seed-growing section of northern 
Germany and northwestern Russia shows that on account of the 
difference in time of ripening it is impossible to harvest seed of cul- 
tivated forms of spring vetch and hairy vetch together, the former 
being used as an adulterant. The Vicia villosa seed originating in 
the Baltic Provinces occurs as a volunteer in winter rye and is sepa- 
rated as cleanings from the rye. 


PROGRESS IN CORN INVESTIGATIONS. 


Requests for information concerning the corn crop, received by 
the department, were much greater in number and variety than dur- 
ing any previous year. In cooperation with interested farmers in 
many of the principal corn-growing States work is in progress 
which has as its object the development of higher yielding strains 
of corn. In connection with this work demonstrations are made 
of methods of breeding, methods of seed selection and preservation, 
methods of planting and cultivating, as well as tests of soil prepara- 
tion and tests of cover crops. This cooperative work with indi- 
vidual farmers has resulted in the development of a number of 
higher yielding strains of corn and in stimulating throughout the 
localities an interest in better methods and higher acre yields. In 
a number of instances this work has resulted in a very noticeable 
increase in the production of corn per acre throughout the com- 
munity. 

There is perhaps no other crop capable of giving so profitable a 
return from both investigation and demonstration work. The past 
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season’s work shows more plainly how very responsive this crop is 
to judicious treatment and how very little we have systematically 
studied its requirements. When the conclusive demonstrations con- 
ducted during the year in a few localities are conducted in many 
localities, a sufficient percentage of corn growers will profit by the 
demonstrations to cause a general improvement in the acre yield of 


corn. 
CEREAL IMPROVEMENT. 


Adaptation and breeding work with all the cereals has been con- 
tinued during the year with special emphasis on the production of 
hardier and more drought-resistant varieties and strains. The supe- 
riority of many of the drought-resistant cereals was markedly shown 
in localities where drought was severe. The Turkey and Kharkof 
varieties of winter wheats did especially well, while Swedish Select 
oats and Ghirka spring wheat showed much superiority over less re- 
sistant varieties. The total production of the Kharkof wheat in the 
United States must be at least 40,000,000 bushels. Durum wheat con- 
tinued to be the leading grain crop in the dry wheat-producing sec- 
tions of the West and Northwest, where winter varieties are not yet 
dependable. The use of durum wheat flour is steadily increasing, 
and this product can now be purchased in a number of eastern cities. 
The season’s work has furnished some good results with proso mil- 
lets, particularly under irrigation, but also under dry-land condi- 
tions. Emmer, because of its better adaptation, still gives evidence of 
being a valuable crop in localities a little too dry for other stock food, 
such as oats and barley. 

For the work in dry-land grain investigations two new experi- 
ment farms have been added, one at Burns, Oreg., and one at Aber- 
deen, Idaho. These farms will be managed in cooperation with the 
experiment stations of these States. During the year, for the first 
time, experiments with grains under irrigation have been under- 
taken. These experiments are conducted at points where it is possible 
to compare the results obtained with similar varieties under dry- 
farming conditions. 

The grain sorghums are proving increasingly important as stock 
foods for dry-land areas. The dwarf and early varieties, such as 
Dwarf milo, Dwarf Blackhull kafir, Sudan durra, and the kowliangs 
which have been bred and distributed by this department are giving 
surer yields under conditions of greater drought than were formerly 
possible. They also permit the extension of these grains into more 
northern States, as South Dakota, Idaho, and Oregon. 

In rice investigations in the South special attention has been given 
to solving the problem of controlling red rice by proper rotations 
and cultivation. In California experiments with rice were conducted 
at nine different points, and the results already obtained indicate 
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that commercial rice production may be possible on large areas in 
the Sacramento Valley and on smaller areas in the San Joaquin 
Valley. Preliminary irrigation experiments with rice show the prob- 
ability of obtaining more profitable yields of this crop with much 
less irrigation water than is commonly used. Promising results have 
also been obtained in the investigation of growing rice without irri- 
gation on the prairies of Florida. Experiments with Arlington 
Awnless winter barley have progressed with considerable success. 
Seed of this hybrid has been sent to all the experiment stations in 
the South and West where winter barley would likely be adapted, 
and in many cases excellent success has been reported. Owing to its 
high stooling qualities this variety gives promise of becoming very 
productive. 
DRY-LAND AGRICULTURE INVESTIGATIONS. 


Another year of severe drought throughout a considerable portion 
of the Great Plains region has shown the value of the investigations 
in crop rotations and cultivation methods in this area. These investi- 
gations have shown that, while much may be accomplished in the way 
of moisture conservation by proper methods of cultivation, none of 
the much-advertised methods and “systems” which have been so 
vigorously exploited through the public press can insure crops 
against droughts as severe as those experienced at some of the stations 
during the last two seasons. At those stations where the drought was 
less severe some remarkable differences in yields were obtained 
where proper methods of cultivation and crop sequence were followed. 
The results of the past season’s investigations strongly confirm the 
tentative conclusions published in Bulletin No. 187 of the Bureau of 
Plant Industry. They also disclose several new problems which de- 
mand solution and which will be attacked during the coming season. 

The high appreciation of this line of work by those interested in 
the agricultural development of the Great Plains was evidenced by 
the substantial increase in the appropriations made by the last Con- 
gress for its development and extension. The Comptroller of the 
Treasury has ruled, however, that, owing to a slight defect in the last 
appropriation act, the funds appropriated “ for the investigation and 
improvement of methods of crop production under semiarid or dry- 
Jand conditions ” can not be used for the erection of buildings neces- 
sary for carrying on these investigations at the field stations. It is 
hoped that the next Congress will remedy this defect early in its 
session, in order that the current appropriations may be used for this 
purpose. If this is done, active operations will be begun at several 
new stations early in the coming spring. These stations are located 
in Fall River County, S. Dak.; near Tucumcari, N. Mex.; and in the 
southern portion of the Panhandle of Texas. It is absolutely essen- 
tial to the development of this important line of investigations that 
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suitable buildings be erected, and unless the funds already appropri- 
ated are made available for this purpose the contemplated extension 
can not be made until July 1, 1912, thus causing the loss of an entire 
season’s work at these new stations. Such a delay at this time would 
‘be very unfortunate, as these stations are in localities where the 
drought has been very severe for the last two seasons and the settlers 
are therefore in urgent need of all the assistance that can be given 
them by this department. 


WORK OF THE FIELD STATIONS AT THE RECLAMATION PROJECTS. 


The opening of the reclamation projects to settlement has disclosed 
many problems of a local character which must be solved before these 
projects can be brought to their highest state of productiveness. In 
order to assist in the development of this region, the department has 
established experimental farms upon the following projects: Yuma 
(Arizona, California), Truckee-Carson (Nevada), Umatilla (Ore- 
gon), Huntley (Montana), North Platte (Nebraska), Williston 
(North Dakota), and Bellefourche (South Dakota). Experiments 
to determine the tillage methods and crop rotations best adapted to 
the conditions constitute an important part of the work at these sta- 
tions. Special attention also is given to the utilization of native 
forage and fruit plants and to the testing of special crops that seem 
peculiarly fitted to the different conditions. 

Irrigated regions present problems in plant nutrition and crop 
production that are not met elsewhere. A marked diminution in 
yield after cultivation for a few years is by no means an uncommon 
experience in irrigated regions. These troubles are often the result 
of the translocation of the large amount of soluble material that is 
usually present in irrigated lands, but there appear to be other causes 
not well understood which give rise to a condition of malnutrition 
in the growing crop. Particularly is this to be seen in the case of 
irrigated orchards. It is highly desirable to undertake at once a 
comprehensive investigation of the conditions giving rise to malnu- 
trition of crop plants in irrigated regions if we wish to maintain our 
irrigated lands in a high state of productiveness. 

Some serious pathological problems have also developed on some 
of the projects, notably a disease of the potato which has proved 
very disastrous on the North Platte (Nebraska) project. These prob- 
lems are undoubtely closely associated with the time and manner of 
applying irrigation water and also with the quantity of water ap- 
plied. The previous crop grown upon the land seems also to be an 
important factor in causing these diseases to develop. These various 
problems and their interrelation are to be carefully studied through 
cooperation among the several offices of the Bureau of Plant Industry 
having charge of the respective lines of investigation. 
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Notwithstanding the fact that rapid and material improvement 
has been made in agronomic methods and in practically every phase 
of farming, almost no advancement has been made in the manage- 
ment of farm pastures. This is apparently due to the lack of a full 
appreciation of their value, for it is a fact that pastures will stand 
neglect to a greater extent than any other portion of the farm and that 
the results of care and treatment are not so readily noticeable as in the 
case of cultivated crops. The careful investigations that have been 
under way for the last four years are now beginning to point to 
methods of management that will very materially increase the in- 
come from pastures that are now unprofitable. The optimum rate of 
grazing pastures seems to be one of the most important factors in 
connection with their management. In carefully conducted tests 
very light grazing as well as very heavy grazing has proved in- 
jurious. The value of alternate grazing and surface cultivation has 
been measured under carefully controlled conditions, and data have 
been accumulated to form a basis for reliable recommendations. 

A new forage crop to become popular in any section must possess 
points of superiority over forage crops that are already well estab- 
lished. This season two new grasses, Rhodes grass and Sudan 
grass, have proved to be so superior to other grasses for the same 
conditions that they are being accepted at once in sections where 
they have been tested. 

The ability of Rhodes grass to produce heavy yields of palatable 
and nutritious hay in Florida and other parts of the Gulf coast 
region, where a good hay grass is a valuable desideratum, makes 
this grass one of the most promising of recently introduced plants. 

Sudan grass, introduced from Africa, is another example of a 
new forage crop that has become popular almost in one season. 
This grass apparently possesses all the valuable characteristics of 
the well-known Johnson grass without being at all troublesome as 
a weed on cultivated land. Sudan grass is an extremely promising 
grass not only for the South, where Johnson grass is now being 
grown, but also for sections farther north as an annual crop to 
replace millet. It is a very drought-resistant species and gives 
heavy yields of good hay. 

A new variety of velvet bean promises to become a valuable crop 
for forage and soil improvement in sections that are considerably 
north of those now producing the Florida velvet bean. While fur- 
ther tests of this variety are necessary to determine its value and 
northern limit, the present indications are that it will become a 
very popular and profitable crop as far north as southern Arkansas. 
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This important work will be grouped under four principal heads: 
(1) Studies of farm practice; (2) cost accounting and farm records; 
(3) farm equipment; and (4) farm problems, or extension work. 
In the studies of farm practice, much additional information has 
been secured concerning the relation of farm practice to crop yield, 
the relation of methods of tillage to crop yield and to soil and labor 
conditions, and the relation of cropping systems and methods of 
tillage to weed control. Particular attention has been given to the 
relation of crops to the general distribution of labor on the farm. 
An important phase of the work of farm management has to do with 
the problems of the farmer or the application of all the data secured 
to the individual farm. From most of these farms similar records 
were secured last year. These records show the cost of every kind 
of farm operation under widely varying conditions of management. 
They also show the dates at which all work is done and the number 
of men and horses required to perform each operation economically, 
and hence they are of great value in formulating working plans for 
farms. A careful study has been made of the capital invested, the 
elements of cost, and the sources and amount of income on all farms 
in several representative townships in three Middle Western States. 
These studies give important information on the types of farming 
best adapted to that section, the relation of successful management 
to the training and education of the farmer, the average percentage 
of profit on the investment, the relation of profit to the seasonal 
distribution of labor, and many other important problems connected 
with the organization and conduct of the business of the farm. 

Studies of the character and cost of all phases of farm equipment 
and the distribution of capital among the elements of equipment, 
such as land, buildings, fences, live stock, and implements and ma- 
chinery, have been conducted on a large number of farms in several 
widely separated localities. In connection with the studies of cost 
accounting and farm records, investigations have been made of all 
the operations on a large number of farms. The reorganization and 
redirection of agriculture in the various sections of the country is 
a task calling not only for broad knowledge of the sciences which 
are fundamental in agriculture, but also for an intimate knowledge 
both of farm practice and of the problems confronting the farmer 
in any given section. Changes in farm practice in many localities 
are imperative for the good of the farmer as well as for the general 
welfare. In many places the practice of unwise methods has resulted 
in marked decrease in the yielding power of the soil. In nearly all 
of the older States there is a noticeable decrease in rural population. 
The growth of urban population and the development of transpor- 


76 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


tation facilities have made important changes in the demand, and 
hence in prices, of farm products, rendering changes in types of 
farming desirable and necessary. The problem of tenant farming 
is pressing for solution. As the older men retire, the young men 
having largely entered other callings, it becomes necessary to rent 
the farm. The tenant is usually without the capital necessary to 
equip for live-stock farming; he therefore exploits the farm and 
then moves on to exploit another. This problem must receive atten- 
tion. Systems of tenant farming must be evolved that will give 
consideration to the future productiveness of the soil. 

The necessity for important modifications in farm practice and 
the reorganization of the agriculture of many sections is becoming 
generally recognized and public interest is being awakened. This 
is one of the most important phases of the work of this department. 
An organization has been formed and men have been trained to lead 
in this work. We are now ready to extend this work. In doing 
this we propose to cooperate as closely as possible with all those 
agencies in the several States which are interested in work of this 
character. 

FARMERS’ COOPERATIVE DEMONSTRATION WORK. 


The farmers’ cooperative demonstration work has been developed 
into a system for carrying information to the farmer on his own 
farm. It has as two of its strongest points the carrying on of dem- 
onstrations in the production of standard crops under the best- 
known methods on the land of the farmer being instructed and the 
securing of such active cooperation in the demonstration on the part 
of the farmer as to bring about the adoption of the method advo- 
cated. After seven years of experience and development it has grown 
into a great and successful institution. Not only has it been success- 
ful in showing the southern cotton farmer how to meet the ravages 
of the cotton boll weevil, but it has spread abroad through southern 
agriculture lessons of great value, and rapid strides are being made 
in that section in diversified farming, the keeping of live stock, and 
the building up of soil fertility. From the great extent of this work 
and the years of experience the department has had with it, it may 
safely be said at this time that when intelligently directed this 
method of disseminating agricultural knowledge proves successful 
and secures the allegiance of the educated and progressive farmer as 
well as the poorer classes and negro tenants. 

One important branch of this work has been the boys’ corn club 
movement. This has attracted much attention, and has served as a 
means of stimulating general interest in better agriculture in the 
South and better knowledge of its great agricultural resources. 
Corn clubs were organized in other States for some years before they 
were started by this movement in the South, but nowhere have they 
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been organized more systematically or successfully. The numbers 
have increased from a small beginning four years ago until the present 
enrollment is practically 60,000. Prizes are awarded for excellence 
in growing corn on one acre to be contested for by boys organized 
into clubs in cooperation with the public-school system of States 
and counties. The prizes are contributed either in money or useful 
things by merchants, commercial organizations, public-spirited indi- 
viduals, and others. One of the strong features has been the method 
of awarding prizes, the prizes not being given to the boy who raises 
the most corn on his acre, but the practical and educational value of 
the lesson is kept in mind, and in making up the award emphasis is 
given to best yield, minimum cost of production, quality of corn 
produced, and best written report of the undertaking. The prize 
winner in each State as a rule has part of his reward in a prize trip 
to Washington, where the boys gathered from the several States 
receive much attention and have opportunity to see and study 
the interesting things in the Capital City. These clubs are helpful 
in attracting the attention of the young men to the advantages of 
farming as an occupation, in waking up the older farmer to the ad- 
vantages of better methods of production, and in assisting the public- 
school system in vitalizing rural education. In the States of North 
Carolina, South Carolina, Georgia, Alabama, Mississippi, Louisiana, 
and Arkansas this boys’ corn club work has been carried on by the 
Farmers’ Cooperative Demonstration Work in direct cooperation 
with the agricultural colleges of each of those States. 

As the home is the all-important feature of farm life and is closely 
associated with its economy, it has been thought wise to help the 
girls as well as the boys. The problem of the production of home 
supplies is close to the home. With the great possibilities the South 
has for the production of vegetables and fruits and with the modern 
conveniences accessible for canning and preserving them, it is possible 
to have provisions of the best kind the year round. This and the 
keeping of poultry go far toward relieving the wrong side of the 
family ledger. Girls’ canning and poultry clubs have been organized 
by the department in cooperation with colleges of agriculture and 
other institutions in the South, the object being to instruct the girls 
in the best methods of raising the ordinary garden vegetables, can- 
ning the same for winter use, and the care and keeping of poultry. 
This work is financed by the General Education Board of New York, 
with the hearty financial cooperation of the agricultural colleges of 
the South, and to it, through the demonstration work, the department 
is lending its guiding assistance. This work has only just begun. 
Prizes are offered in the same way as in the corn clubs, and the girls 
and farm women of the South are showing great interest in this 
branch of the work. 
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The striking fact that the vast majority of valuable varieties of 
our cultivated crop plants have originated by chance and been dis- 
covered by private individuals seems to warrant the encouragement 
throughout the country of private testing gardens as well as official 
ones, in which newly introduced plants can be grown and closely 
watched by intelligent and interested people. It is not deemed expe- 
dient as a policy to support these testing gardens with Federal funds, 
but to supply the plant material which is propagated in extensive 
propagating gardens, and in this way encourage the building up of 
permanent collections and arboreta which shall be supported by 
State appropriations or private endowments. 

In order to encourage those thoroughly interested in the testing 
of new plants and their use in the creation of new varieties, plant in- 
troducers are sent out to visit the various gardens and bona fide pri- 
vate experimenters. They arrange for the placing of the valuable 
plants, interpret the results, suggest new and promising fields of 
investigation, and report on the demands for foreign plants with 
which to work. . 

In addition to the State experiment stations, permanent places for 
the testing of long-lived perennial plants have been found in city 
parks, the grounds around many public institutions, and the farms 
connected with the Indian reservations. By this method a wider 
circle of experts and amateurs is being reached than would be possi- 
ble by the building up of a few large collections, in that it brings to 
their own gardens new plants upon which they can experiment and 
which they can breed with our native species. 

An agricultural explorer has during the year explored the cold dry 
regions of Chinese Turkestan and crossed the Tien Shan Range into 
Siberia and obtained wild apples, pears, bush cherries, and other 
fruits and forage plants which can not fail to be of value to the 
breeders of hardy plants in the Northwest. 


CONGRESSIONAL SEED DISTRIBUTION. 


Seeds and plants were distributed upon congressional order as in 
former years. Between six and seven hundred tons of vegetable and 
flower seeds, put up in approximately 60,000,000 packets, were dis- 
tributed the past season. Of this quantity about 10 per cent was 
flower seed and 90 per cent vegetable seed. Approximately one-third 
of the total quantity was procured from surplus stocks, and the 
remainder was grown under contract for the department during the 
current season. In every case seed was secured on competitive bids, 
and no seed was accepted for distribution unless it was found after 
repeated tests to be of satisfactory purity and vitality. Every lot 
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of seed is tested for germination two or more times before and after 
shipment, and a sample of each lot is grown on the trial grounds 
of the department under the direct supervision of expert horticul- 
turists to determine its trueness to type. Many thousand pounds of 
vegetable and flower seeds which do not meet the requirements of 
the department are rejected every year and returned to the seedsmen 
by whom they were shipped. Where seeds are contracted to be grown 
for the department the fields are inspected at the proper season by 
specialists, who see that the plants are uniformly true to type and 
that a proper system of roguing out variations and mixtures is fol- 
lowed. This system has resulted in steady improvement in the 
quality of seeds distributed by the department, as shown by the 
results obtained on the trial grounds and by hundreds of reports 
from all sections of the country. 

_ The work of packeting, assembling, and mailing the vegetable 
and flower seeds was done under contract at a cost of $1.10} per 
thousand packets, which included delivery of the packeted seed in 
mail sacks direct to the Union Station. A new contract has been 
entered into for putting up and mailing the seeds for the coming 
distribution at a saving over the former contract of 1 cent per thou- 
sand packets. 

Approximately 12,000 oe of four. improved varieties of Upland 
cotton developed by the department were distributed in the cotton- 
growing States last season. The continued distribution of these 
improved cottons, with the accompanying circulars which contain 
detailed instructions for the home selection and improvement. of 
seed, has resulted in widespread interest in seed selection in the 
South. 

The propagation. of Dutch bulbs in the Puget Sound region in 
connection with the congressional distribution is progressing favor- 
ably. Trial sets of narcissus and tulip bulbs propagated near Bell- 
ingham, Wash., were planted at Washington, D. C., with sets of 
bulbs of the same varieties imported from Holland, and the Bell- 
ingham bulbs produced better blossoms 10 days earlier than the im- 
ported bulbs. The early blooming period of American-grown bulbs 
is of importance to all professional florists, because of the saving in 
time and fuel where bulbs are forced for market. 


BUREAU OF CHEMISTRY. 
FIELD WORK AND SCIENTIFIC STUDIES ON HANDLING POULTRY AND EGGS. 


The Food Research Laboratory has for another year pursued its 
policy of working out in the laboratory the fundamental scientific facts 
pertaining to the handling of poultry and eggs and of applying these 
facts to industrial problems by practical work in the field with all 
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the branches of the industry. No problem of gathering, killing, 
chilling, shipping, holding, etc., is without meaning in this investi- 
gation, and all the work done has been of value to the consumer and 
to the industry in the betterment of the product and in securing more 
stable financial returns. Throughout the industry there is not only 
the spirit of cooperation, but an effort to push the inquiries and ob- 
tain information as rapidly as possible because of the growing ap- 
preciation of the value and the necessity for work on the betterment 
and conservation of perishable foodstuffs. The specific problems 
attacked this year have included a comparison of the effects of “ dry 
packing” with water chilling and “ice packing,” extensive field and 
shipping experiments having been made from plants in Atchison, 
Kans., and in Nashville, Tenn., to New York, with careful inspection 
and laboratory examination from the killing until marketing is com- 
pleted. The results obtained are of the utmost practical value, and in - 
the course of the work a mass of scientific data on the composition of 
fresh chicken flesh and the bacterial and chemical changes in same 
due to temperature have been obtained. The same data under condi- 
tions of routine marketing have been determined. Other problems of 
handling have included methods of killing and a comparison of the 
rate of decomposition of drawn and undrawn poultry, based on ex- 
perimental work and bacteriological and chemical examinations, while 
some of the transportation and storage features of the problem have 
been discussed. 

The practical results of the scientific work and the industrial ap- 
plication of the same are given to the industry as promptly as the 
facts become a certainty. Publication of the details of all the work 
is made according to the class of readers to which it especially 
applies. But the essential facts, which will help at once to get better 
poultry to market, are given to individuals or organizations or in 
answer to inquiries whenever they can be helpful, since this work is 
essentially for immediate betterment all along the line. 

A demonstration of killing, picking, chilling, packing, and ship- 
ping poultry and also of the details of candling and handling eggs 
was given at the present field laboratory, which is in a packing house 
at Nashville, Tenn. The interest manifested by the shippers, their 
keen appreciation of what the work meant to them, and especially 
of its value in the development of the poultry and egg industry in 
Tennessee and Kentucky, was extremely encouraging. This demon- 
stration was followed by an illustrated talk in New York, that the 
receivers might know of practices prevailing in the producing sec- 
tions and have a more definite knowledge of the reasons for the con- 
dition of their poultry receipts. As a practical supplement to this 
talk a shipment of poultry killed 1,000 miles from New York, dressed 
in various ways and shipped under refrigeration, was exhibited in 
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one of the chill rooms of a refrigerated warehouse, the birds showing, 
even to a casual observer, the difference in condition due to different 
modes of handling. 

The studies of the handling of eggs and the preparation of the 
frozen and desiccated products are proceeding along lines similar 
to those followed in the poultry investigation, but as yet they are in 
an incipient stage. The frozen-egg investigation has met with the 
hearty support and cooperation of the progressive men of the in- 
dustry. Everyone familiar with weather conditions and egg handling 
as at present conducted in the Central West knows that the waste 
of this most valuable foodstuff is appalling. It is imperative, in the 
face of the growing shortage of our food supply, that this waste 
be lowered by every means possible. Many eggs wholesome when 
received by the shipper are rotten after the long railroad haul to the 
center of consumption. Such eggs should have been wholesomely con- 
served for food, and, on the other hand, eggs which have deteriorated 
below the food line must not be packed for food purposes by the 
careless, incompetent, or greedy packer. This, like the general poul- 
try and egg handling problem, is a problem of, first, scientific in- 
vestigation, and, second, practical education and application of 
scientific principles. The present efforts are “breaking prairie” in 
the broad expanse of work to be done on the betterment and con- 
servation of perishable animal products. So far the results have 
amply upheld the methods used. The plans for future work are com- 
prehensive, and because of a growing understanding of the problems 
to be met and the methods available the results to come should be 
increasingly valuable, both economically and from the standpoint of 
public health. 


FRUIT PRODUCTS. 


Economic studies on the utilization of surplus fruit juices and the 
yields obtained by preparing the juices of various fruits in different 
ways have been made in collaboration with the Bureau of Plant 
Industry on a scale rendering the results commercially practicable. 
Special points considered were the effect of sterilization on the flavor 
of citrus fruits, the preparation of dried sugared pineapples on a 
large scale, and a laboratory investigation of the ripening of per- 
simmons without softening, which is to be extended to field work, 
since the results indicate that instructions for commercial processing 
may be given which will greatly increase the market for this fruit. 
The studies on fruit respiration have included this year the effect of 
temperature on vital processes, the results being of economic value 
in their bearing on the storage and transportation of fruit. 
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The manufacture of citric acid, oils, ete., from waste citrus fruits 
has been made the subject of a laboratory investigation, mechanical 
devices for lessening the cost of production have been planned, and 
the results will now be tested by experiments on a commercial scale. 

In the Enological Laboratory economic studies in the utilization of 
waste apples and grapes and the improvement of the by-products of 
these crops are made. To this end the composition of American 
grapes and apples in the different fruit districts of the country is 
determined, and a critical study is made of commercial samples in 
comparison with pure products of known history. The study of 
yeasts and the preparation of pure cultures for practical use in 
producing high-grade ciders, etc., is an important item in improving 
quality. These yeasts were distributed to 13 of the chief fruit-grow- 
ing States during the year for experimental use by persons interested 
in the production of fruit by-products. A permanent laboratory 
at Charlottesville, Va., and a field laboratory at Sandusky, Ohio, 
make it possible to perform this work in a practical as well as a 
scientific manner, insuring results of value to the growers and manu- 


facturers. 
INSECTICIDES AND FUNGICIDES. 


The investigations to discover new insecticides and improve those 
in use so that their efficiency may be increased and the injury to 
trees and fruits diminished may well be included among the im- 
portant economic chemical investigations, inasmuch as the saving 
to the farmer, both in initial expense and in protection of the crop, 
is enormous. Exhaustive investigations along this line have had 
to do with the solubility of Paris green and lead arsenate in water, 
involving 3,500 arsenic determinations; the problem of fumigation 
with hydrocyanic acid gas, the results of the study, which are of 
considerable economic importance, being already published as Part 
III of Bureau of Entomology Bulletin 90; and the accumulation of 
toxic compounds in the soil as the result of using poisonous ele- 
ments, especially copper and arsenic, in sprays. A new phase of 
this work, which should result in marked improvement of the com- 
mercial insecticides and fungicides found on the market, is the 
chemical and microscopic examination of these materials under the 
insecticide act, which went into effect on January 1, 1911, and aims 
to prevent the misbranding and adulteration of these commodities. 
In connection with this work about 418 samples were examined, 
involving some 2,800 determinations, the greater part of these being 
made at the request of the Bureau of Entomology. The improve- 
ment and discovery of suitable methods of analysis for the perform- 
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ance of this work is of fundamental importance, and much time is 
devoted to researches of this kind, about 600 determinations having 
been made to this end during the year. 


CONSERVATION OF TURPENTINE, ROSIN, ETC. 


The work which has been in progress for several years on wood 
turpentine and other products obtained in the distillation of wood 
has been so far advanced that its publication is deemed advisable. 
This work shows how the number and value of the products ob- 
tained in the distillation of wood can be increased, how the quality 
of the products may be improved, and the cost of the products de- 
creased. Properly refined wood turpentine has been found to be a 
suitable paint and varnish thinner for all but the highest grade 
varnishes, and it may safely be used by the workman in well-ven- 
tilated places. 

The work on the misgrading of rosin has developed the fact that 
such misgrading is largely due to the practice of cutting the samples 
on which the rosin is graded too large, and also to the fact that the’ 
standard type samples with which the rosin to be graded is com- 
pared rapidly bleach out and become lighter in color under the 
severe climatic conditions existing in the South. The indications 
are that in the neighborhood of 400,000 barrels of rosin are annually 
misgraded from the above-mentioned causes, and the loss occasioned 
by such misgrading is chiefly at the expense of the rosin producer. 
In order to prevent this as far as possible, a simple device has been 
prepared with which the producer of rosin can himself accurately 
grade his product and in this way check the subsequent official 
grading. 


EXAMINATION OF CONTRACT SUPPLIES. 


The testing of deliveries to the various Government departments 
of paper, textiles, leather, turpentine, rosin, and other materials has 
steadily increased, thus showing a gratifying appreciation of the 
help which the Bureau of Chemistry can render the other depart- 
ments. Frequent calls for advice in the purchase of the above-men- 
tioned materials and for service on inspection committees are re- 
ceived, and the assistance which has been rendered in the preparation 
of specifications and in the testing of supplies has saved thousands 
of dollars annually to the Government. These specific materials are 
examined in the Leather and Paper Laboratory, all other contract 
supplies being examined in the Contracts Laboratory, devoted exclu- 
sively to such work. A total of 2,309 samples were examined in the 
Contracts Laboratory last year. Of these over 1,300 were colors, 
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paints, fats, and oils, principally for the Bureau of Engraving and 
Printing; 301 samples were examined for the Department of Agri- 
culture; 1,217 for the General Supply Committee; and 310 for the 
Isthmian Canal Commission. 


INSPECTION OF FOODS AND DRUGS. 


The inspection force of the Bureau of Chemistry collected 9,500 
official samples of foods and drugs during the fiscal year, and 2,000 
additional samples for use in scientific investigations relating to the 
enforcement of the food law, providing data on which 312 seizures 
were based. Each of these samples was referred to the appropriate 
laboratory at Washington or to one of the 21 branch inspection labo- 
ratories, the reports from the latter points showing that 3,280 inter- 
state samples were found to be legal and 3,113 misbranded or adul- 
terated, while 503 check analyses were made to insure that correct 
results were obtained before recommending action on the samples. 
In connection with this work 5,370 hearings were held, less than half 
being by correspondence. There were 96,129 floor inspections made 
of imported products, of which over half were made at New York. A 
total of 9,698 imported foods and drugs were analyzed at these ports, 
of which number 3,085 were adjudged adulterated or misbranded 
and 1,268 were released without prejudice to future shipments. The 
miscellaneous samples examined at the branches aggregated 1,406, 
making a total of 18,000 samples. 

In this connection there must be considered the analyses made 
at the Washington food and drug inspection laboratories and at the 
special laboratories handling specific classes of materials, such as 
the dairy products, waters, cattle foods, flavoring extracts, and 
essential oils. Here check analyses are made and all cases prepared 
for the consideration of the Solicitor, in addition to the original 
analyses made for inspection or investigation work. Approximately 
752 samples are reported by the drug-inspection laboratories, of 
which 529 were domestic products; 231 of these were found to be 
adulterated or misbranded. ‘The Food Inspection Laboratory proper 
reports 2,067 domestic samples and 1,097 imported foods, largely 
check samples on branch laboratory reports; in this laboratory 
2,142 cases were prepared for consideration. In addition the Food 
Technology Laboratory reports 108 initial and check samples and 185 
cases prepared on extracts and essential oils; the Dairy Laboratory 
reports 320 official interstate and import samples and the prepara- 
tion of 347 cases; the Water Laboratory 200 samples, only 39 being 
of foreign origin, of which 11 were misbranded, while 39 of the 
161 interstate samples were considered illegal and 6 seizures were 
made; of the 500 interstate samples of cattle and poultry foods 76 
were found to be adulterated or misbranded. This total of 3,672 
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domestic and 1,302 import samples at the Washington office gives a 
general total of 22,974 samples examined in the course of the in- 
spection work alone, including check examinations and other neces- 
sary duplications in the work. 


DRUG INVESTIGATIONS. 


The important cooperation with the Post Office Department in 
issuing fraud orders against medicinal agents sent through the mails 
and proved to be of a fraudulent or injurious nature has been con- 
tinued. As in former years, the consumption, cancer, and epilepsy 


“cures” continue to form the most important classes of materials 
handled. 


DAIRY PRODUCTS. 


While the whole range of dairy products is covered by the examina- 
tions made, the evaporated and condensed milks and cheese formed 
the bulk of the samples examined at the Washington laboratory. An 
investigation begun in 1909 in regard to the concentration of evap- 
orated milk was completed, and Food Inspection Decision 131 has been 
issued on this subject. Condensed milk, both sweetened and unsweet- 
ened, continues to be made in many instances from skimmed milk; 
the violations in the cheese trade consist most frequently in short 
weight or the sale of a skimmed cheese for a full cream. A total 
of 347 cases were prepared during the year on such products, nearly 
200 of which are milks and creams, 44 cheeses, and 40 ice creams. 


WATERS. 


Mineral and table waters are examined both at source and as found 
on the market. Asa result of the analysis of 161 domestic samples, 
39 were found to be adulterated or misbranded and 6 seizures were 
made, while of the 39 imported waters, the exclusion of 11 was recom- 
mended. In this connection an extensive survey of the mineral 
waters of the United States has been undertaken and the data in re- 
gard to the waters of the New England States have been issued as 
Bureau of Chemistry Bulletin 139. This material is of the utmost 
value to physicians and consumers, especially those depending on the 
waters for any therapeutic effect, as well as to those called upon to 
pass on these waters in the enforcement of the law. Correlated 
studies include the analysis of public water supplies, investigations 
for the improvement of methods of water analysis, the character of 
chemicals used in water purification, etc. 


CATTLE FOODS. 


The studies of cattle foods and grains are by no means confined to 
the aspect of adulteration, since economic problems, such as the feed- 
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ing value of forage crops and the composition of grains and cereals, 
form the fundamental part of the work of the laboratory charged 
with this subject. Of the 891 samples examined, however, 500 were 
interstate samples of cattle or poultry foods, and 76 of these were 
found to be adulterated or misbranded. 


SUGAR AND SUGAR PRODUCTS. 


The investigation of maple products begun two years ago is near- 
ing completion, the season for the work being so short that the yearly 
results obtained at the camps are necessarily limited. A mass of 
analytical data has been determined on samples collected in different 
parts of the country and manufactured under varying conditions. 
The data on maple sap sirup have been published as Bureau of 
Chemistry Bulletin 134, and those on maple sugar and maple-sugar 
sirup are being compiled. Numerous practical problems attending 
the collection of the sap and the manufacturing processes are being 
studied, notably the effect of souring of the sap and of the use of 
different materials for sap containers and evaporators on the final 
product. 

The studies of the effect of environment on the composition of 
sugar-bearing plants was extended to include muskmelons, the work 
being conducted in eight different States, representing widely dif- 
fering climatic conditions, from Florida to Connecticut and from 
Arizona to New Jersey. Valuable results, such as were obtained in 
the five-year experiments on sweet corn and a beets, are expected, 
but no conclusions can be based on one year’s work. 

Miscellaneous sugar investigations include work on the moisture 
content of Louisiana cane sirup and molasses, the adaptation of 
methods of analysis of sugar beets to commercial needs, the chemical 
examination of imported honeys, and the analysis of American 
glucose and starch sugars. 


PLANT PHYSIOLOGICAL CHEMISTRY. 


The influence of environment on the chemical composition of vari- 
ous cereals, such as wheat, rye, oats, barley, buckwheat, etc., is 
studied in analyzing the crops grown in different localities during 
a number of seasons and in comparing the data on composition thus 
obtained. Thousands of such analyses have been made, and a re- 
port is in progress. Wheat is also grown under varying conditions 
of sun and shade, and plants grown in the Great Plains area are 
examined to determine the effect on composition of different methods 
of handling the crop, especially the influence of rotation on produc- 
tion. The composition of different varieties of barley grown in . 
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the same location for several years has been studied, and milling 
and baking experiments are supplementing the chemical work done 
to determine the comparative value of different wheats. The starch 
content of different varieties of potatoes is determined with a view 
to selecting the best varieties to be grown. These studies are made 
in collaboration with the Bureau of Plant Industry. 

Important physiological studies have included experiments in 
growing cereals, usually wheat, for a few weeks in water solutions 
containing different plant foods, and, by the determination of their 
composition and that of the residual solutions, arriving at impor- 
tant data as to the physiological process of the young plant and its 
needs. In the same way the effects of different conditions are ob- 
served on the root formation of young plants, certain salts having 
been observed to have a deleterious effect. 

The study of starches obtained from different plants, especially 
with a view to obtaining a more complete extraction than at present, 
an investigation of the graham flours on the market to determine 
whether they are mixed or straight, and baking and chemical tests of 
the availability of cottonseed meal, peanut meal, soy-bean meal, etc., 
in bread making, are miscellaneous lines of work pursued in con- 
nection with the other cereal studies. 


ANIMAL PHYSIOLOGICAL CHEMISTRY. 


The most important investigation along this line is perhaps the 
collection and analysis of about 30 different brands of infants’ foods, 
supplemented by feeding experiments on small animals, using the 
commercial formulas for preparing the foods and also certain modifi- 
cations. The detailed data are being collated, and some of the results 
already have been profitably used in charted form for the infor- 
mation of societies interested in this problem, which is of great 
importance in the conservation of public health. Other problems at- 
tacked by work along these lines include the methods of determining 
deterioration in meat and fish, a study of beef and yeast extracts of 
known and unknown origin, and the determination of the solubility 
in the digestive juices of the silver coatings used on candy. 


FOREST SERVICE. 


The notable features of the year have been the thoroughgoing at- 
tention given to improving the organization of all activities, both 
field and office, which has amounted to 1 complete overhauling of the 
entire administrative mechanism; better application to the National 
Forests of the fundamental administrative policy laid down for them 
by Congress, through the development of a steadily higher quality 
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of technical work; far more effective protection of the Forests against 
fire than ever before; marked advance in the silvicultural work, both 
in connection with the cutting of timber and in the field of reforesta- 
tion; inauguration of work under the Weeks Act, looking to the pur- 
chase of lands for National Forests in the White Mountains and 
Southern Appalachians; and, finally, but by no means least, im- 
portant progress in laying broad and sure foundations, by means of 
thorough study of underlying technical problems, for the eventual 
superstructure of applied conservation, or, in other words, for devel- 
opment of the full latent value of the Forests as public resources. 
Like all foundation work, what is done in this field is mostly below 
the surface and attracts little public attention; but it is going quietly 
yet vigorously forward and is already beginning to justify itself in 
results. Without such work National Forest management would be 
a Shallow-rooted plant in an arid land. 


ORGANIZATION. 


From top to bottom the members of the Forest Service have been 
studying the possibility of improving the machinery and methods in 
use. One reason for this has been the need everywhere felt to utilize 
the funds available to the best advantage. All of the various lines 
of work have been scrutinized in an effort to discover where more 
economical methods could be employed without any sacrifice of 
efficiency. Beneficial results have been obtained principally along 
three lines: First, both the scientific work and the administrative and 
protective work have been put on a better basis through more careful 
organization; secondly, the supervisory force at Washington and in 
the six district offices has been materially cut down; thirdly, steps 
have been taken to gather better cost data, establish cost standards, 
and insure the maximum of result in all kinds of field work, through 
standardizing the work itself and obtaining a measure of its efficiency. 

The only important change made in the general form of organiza- 
tion was the creation of a new administrative unit to handle the work 
in connection with land purchases under the Weeks Act. It was 
found that the opportunity for improving the organization lay not 
in radical alterations of the administrative machinery, but in a tight- 
ening of the various parts and a better direction of effort. A renewed 
impetus has been given the scientific and cooperative work, on which 
largely depends the development of the practice of forestry on pri- 
vately owned timberlands (carrying four-fifths of the total timber 
supply of the country) throughout the United States. 

The organization of the work on the National Forests under six 
district offices, effected three years ago, had for its immediate pur- 
pose closer supervision of field activities and the elimination of 
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delays in the transaction of business; but it had also in view the 
ultimate reshifting of much of the responsibility and the work then 
removed from Washington, out of the district offices to the Forests. 
To insure the application of proper technical methods and the set- 
ting of proper administrative standards, it was at first necessary to 
place in each district a considerable force of well-trained men. It 
was also necessary at the outset to provide for maintaining a con- 
siderable oversight of the district offices from the Washington office. 
Gradually the work of supervision both in Washington and in the 
districts has grown lighter, and the personnel changes thus made 
possible have reduced the overhead supervisory force by a third or 
more. A large part of these changes took place last year. 

The study of costs and work standards and the effort to increase 
efficiency through better organization, more careful definition of 
the ends to be sought and the methods to be followed, and better 
time and output records has been taken up with enthusiasm by the 
rangers and supervisors as well as in the districts. Plans are being 
developed in many places for making the field work, and especially 
the work of the rangers, more effective. I believe that it would be 
difficult to find in any branch of the Government more energetic 
and loyal effort to develop and apply the methods which will mean 
the largest possible return in work accomplished for the money dis- 
bursed than now permeates the Forest Service. 


ADMINISTRATIVE POLICY. 


The act of June 4, 1897, which gave authority for the adminis- 
tration of the National Forests, also plainly indicated that Congress 
intended the reservations to be maintained, protected, and improved 
for the public benefit, and at the same time to be opened to use as 
public utilities, under regulations framed to conserve their pro- 
ductive value. The principal task involved in giving effect to the 
purpose of Congress with respect to the National Forests is that of 
developing their use. Their primary uses are to produce continuous 
supplies of timber and to regulate the flow of water. Subordinate to 
these uses, yet of large importance, are their use for grazing, for 
recreation, and for many kinds of occupancy. The regulation of 
use for these subordinate purposes must be so adjusted as not to 
prevent the carrying out of the primary purposes for which the 
Forests were set aside, while enabling the public to secure from them 
as many advantages as possible. 

From the time that the National Forests were placed under my 
jurisdiction I have administered them with a view to the develop- 
ment of their largest public usefulness. Up to the time that they 
were taken over, little constructive work had been done. As they 
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have been set aside in order to insure that their benefits shall be 
permanent, their proper development necessarily involves the mak- 
ing of plans which look far ahead, and such control over present use 
as will prevent future loss of productive power. 

The object of forestry is to conserve through use. It includes 
protection of the timber now standing, but it has for its main pur- 
pose continued production along with constant use. Without the 
application of forestry, use of the Forests is always accompanied by 
deterioration. Forestry means simply intelligent control of the 
processes of nature, in order to reap the largest advantage. It is 
comparable with the work of scientific agriculture, of which indeed 
it isa branch. Just as unintelligent farming brings about a decline 
in the productive power of the farm, so use of forests which is not 
guided by knowledge of the forces at work means impoverishment of 
forest resources. Everywhere in this country the contact of civilized 
man with the forests has brought abuse of the forests. This is as 
true of the National Forests as it is in the East, though not to the 
same degree. They declined progressively from the time of the 
pioneers until intelligent regulation of their use began. Though 
vastly the greater part of the National Forests are virgin, so far as 
timber cutting is concerned, they have been so desolated by past fires 
and injurious grazing that they are in far from the best condition. 
One of the tasks involved in administering them is to build them up. 

Technical forestry is so new a thing in this country that the nature 
of its work is even now not clearly understood by the public. The 
long period required to bring a forest crop to maturity makes the 
intelligent management of forests possible only if present operations 
are shaped with a view to results which will follow many years sub- 
sequently. The entire scheme of management generally looks to the 
attaining of ends a century or more in the future. It is a question 
of organizing all operations under a constructive plan which must 
move forward a step at a time, each step coordinated with those 
which precede and follow, to the final fulfillment of its purpose. The 
forest must, through scientific knowledge of the laws which govern 
it, be slowly shaped into conformity with the plan. The relative 
amounts of growing timber of different ages, the kinds of trees, the 
volume of timber which will be available at different times, the 
development of transportation facilities, and the probable future 
market demands, both as to quantity and kind, must be carefully cal- 
culated. All of this means that the application of forestry requires 
a policy of management which, for a long period of years, shall be 
stable. The absolute necessity for a stable policy of management 
constitutes the strongest reason why Government ownership of pro- 
ductive forests is essential to the public welfare. To develop a 
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stable policy and attain the final goal, forest administration must 
be developed along technical lines. 

During the nearly seven years that the Forests have been under 
my control I have built up a technical staff. This I regard as the 
fundamental achievement that has been attained. The immediate 
work ahead when the Forests came under my control was that of 
organizing an administrative system to provide for protection of the 
Forests, while opening them at once to as many kinds of use as possi- 
ble. This immediate work, however, was undertaken with the pur- 
pose not of providing a temporary makeshift, but with an attack at 
once on the underlying problems of constructive development. Per- 
manent foundations have been laid down. 

The same necessity for a technical administration applies quite as 
strongly to the control of grazing through range management as to 
forest management. Unlike the National Forest timber, the National 
Forest range is already in practically full demand. When the Forests 
were created abuse of the range had gone much further than abuse of 
the timber. Because of the extent to which deterioration had taken 
place, because there was immediate demand for most of the forage, and 
because the forage crop is produced and harvested each year, oppor- 
tunity for realizing immediate results through constructive adminis- 
tration was greater in the case of range management than in that 
of forest management. The objects sought were (1) the protection 
and conservative use of the range itself; (2) promotion of the best 
permanent welfare of the live-stock industry; and (3) protection of 
the settler and home builder against unfair competition in use of 
the range. The results which have been already obtained are a strik- 
ing example of what practical conservation means. The work of the 
year in range management will be set forth later. I wish now, how- 
ever, to call attention to the fact that all of this work has been accom- 
plished through technical administration and could not have been 
accomplished without it. The technical knowledge required to han- 
dle grazing questions satisfactorily has been developed along with 
that required for timberland management and is applied by the same 
technical staff. Toa large extent the two sets of problems interlock 
and must be handled together. 

In developing technical methods of administering the Forests 
material assistance has been obtained by drawing on the expert 
knowledge possessed by various branches of the department besides 
the Forest Service. The Biological Survey is aiding greatly in the 
work of reforestation by devising methods for the control of rodents, 
which interfere formidably with the success of reforestation through 
seed sowing; is assisting in improvement of the range by the elimina- 
tion of prairie dogs, which cause a heavy annual loss in the forage 
crop; and has contributed to the work of lessening losses to live 


92 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


stock through predatory animals. Protection of the Forests against 
destruction by insect infestations and tree diseases is in the long run 
fully as important a technical problem as that of protecting them 
against destruction by fire. In attacking it the Bureaus of Ento- 
mology and Plant Industry are contributing to the administrative 
work on the Forests. The Bureau of Plant Industry has also done 
very valuable work through studies conducted by its specialists in 
order to learn how the forage crop may be increased through natural 
revegetation of areas depleted by overgrazing and through artificial 
reseeding, how losses of stock from poisonous plants may be lessened, 
and how the carrying power of the range and the condition of the 
stock grazed may be improved through modifications of the methods 
of handling the stock. The Bureau of Animal Industry also has, 
in cooperation with the Forest Service, materially assisted the work 
of range management by checking the spread of contagious stock 


diseases. 
FIRE PROTECTION. 


In my report of last year I gave an account of the disastrous fires 
which took place in the summer and early fall of 1910, and discussed 
the means of fire protection. The final figures of losses and total area 
burned do not vary materially from the provisional estimates which 
I then gave. The fires of the calendar year 1910 covered more than 
3,000,000 acres of Government timberland and 800,000 acres of private 
timberland within the National Forest boundaries, and inflicted dam- 
ages to National Forest timber, including young growth, estimated at 
a little less than $25,000,000. The loss in timber destroyed or dam- 
aged was slightly over 6,500,000,000 board feet. In a single season 
the losses exceeded the total of all former years since Government 
protection of the Forests began. Compared with the calendar year 
1909, the estimated money loss in 1910 was in the ratio of more than 
50 to 1. In fighting the fires special expenditures were incurred 
totaling over $1,000,000, besides the cost in time of the regular pro- 
tective force. 

I pointed out a year ago that these extraordinary losses were due 
to unprecedentedly unfavorable weather conditions, and were, con- 
sidering all the circumstances, unpreventable; but I also pointed 
out that they were not beyond the possibility of prevention, given 
the time and the means for building up a thoroughly organized pro- 
tective system. Even the terrific fires of 1910 would, beyond any 
question at all, have inflicted enormously greater losses upon private — 
as well as public property, and very likely much heavier losses of 
life, had it not been for the protective work of the Forest Service. 
The experience of the season of 1911 has shown that the fires of 1910 
were not without their benefits. They furnished an invaluable test, 


REPORT OF THE SECRETARY. 93 


under an ordea! of the utmost severity, of fire-fighting methods and 
needs, and also stimulated the men of the Forest Service to strain 
every effort in a determined attempt to prepare for the occurrence 
of similar conditions. By nearly doubling the appropriation for 
permanent improvements, Congress made available funds which 
were greatly needed for extending and supplementing the trail and 
telephone systems and for equipping lookout stations. Plans framed 
with a view to meeting all possible contingencies, and for coordinat- 
ing all activities on the Forests in connection with the fire-protection 
plans, were worked out in detail during the winter. At the opening 
of the new fire season a notable advance had been made in the de- 
velopment of a more highly organized and, for the means available, 
efficient protective system. 

The results which have been obtained are a striking evidence of the 
value of the preparations made. Final figures can not yet be given, 
but it is certain that a record has been established that surpasses any- 
thing previously achieved. While in most National Forest regions 
relatively favorable weather conditions prevailed, in Washington 
and Oregon the season was even worse than that of 1910; but the 
careful preparation, in the light of previous experience, made it 
possible both to discover fires in their -incipiency and to concentrate 
quickly upon them a capable fire-fighting force. When the regular 
Forest force was insufficient to handle fires, arrangements made be- 
forehand with settlers, lumber companies, mine operators, construc- 
tion parties, and others enabled picked men to be quickly summoned. 
Plans for provisioning and equipping with tools fire-fighting forces 
and for transporting supplies and equipments from available bases 
to the men on the fire line were carefully worked out. In short, the 
object aimed at was that nothing should be left to chance or extem- 
porized effort in the face of an emergency. The localities exposed 
to greatest danger, either because of the existence of conditions cre- 
ating a special risk of the outbreak of fires or because the damage, 
should they gain headway, would be particularly severe, had been 
ascertained and received special protection. Patrol of the Forests 
was organized and distributed with a view to obtaining the largest 
possible efficiency, and the construction of telephone lines and trails 
was pushed where they were most needed. Lookout points and 
watch towers, connected by telephone with the headquarters of each 
Forest, were located in commanding positions and proved of invalu- 
able assistance in the prompt discovery, precise location, and swift 
reaching of fires. As a result of these careful preparations the fire 
damage was greatly reduced. The fund of $1,000,000 made available 
by Congress in case of extraordinary emergency was drawn upon 
only to the extent of a few thousand dollars. In district 4 the 
total extra charges incurred for fighting fires amounted to less 
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than $3,200; in 1911 the corresponding cost was $56,000. On the 
only Forest in this district for which figures of loss this year have 
reached me, 42 fires have occasioned an estimated loss of $30, where 
in 1910, 17 fires occasioned a loss estimated at $151,500. 

While the results of the past summer are gratifying, it must not 
be assumed that the protective organization is yet able to cope suc- 
cessfully with a repetition of the climatic conditions which occurred 
in 1910. The inadequacy of the system of communication is its great- 
est weakness. There have been completed on the National Forests 
the equivalent of 1.29 miles of trail and 1.04 miles of telephone line 
to each township of 36 square miles. This means that if all the 
trails were laid off on straight lines running parallel to each other, 
without detours or cross connections, they would still be about 28 
miles apart, while the telephone lines if similarly located would be 
35 miles apart. Of course the system of communications built by the 
Forest Service is supplemented by roads, trails, and telephone lines 
which are the result of community and private enterprise; but the 
fact remains that great parts of the National Forests are most indif- 
ferently provided with improvements. Ten miles of trail and six 
of telephone line in the average township represent the approximate 
system needed for efficient protection. The construction of about 
eight times the present mileage of telephone line is therefore necessary 
to safeguard the National Forests adequately. 

A remarkable development of public sentiment regarding forest 
fires has taken place. In this field, also, the fires of 1910 proved a 
great lesson. Belief on the part of a portion of the public that forest 
fires are either inevitable or of little importance has been replaced by 
a keen realization of the necessity for adopting safeguards against 
them and for putting them out. One result of this awakened and 
healthy sentiment has been more exacting demand for a high standard 
of protection of the National Forests. Fires which would previously 
have attracted little or no attention now receive wide newspaper 
notice and comment. The gain along this line has been enormous. 
It means, of course, public criticism if fires are not effectively con- 
trolled; nor is this a misfortune, for a public demand that a high 
standard of administration shall be maintained is in itself a safe- 
guard; but it means also diminution of carelessness, better laws, and 
more general efforts to combat forest fires everywhere. 

The growth of sentiment is reflected in the increased desire on the 
part of timberland owners, railroads, and business enterprises of all 
kinds conducting operations on or near the Forests to cooperate with 
the Forest Service in fire protection. The efforts of the railroads 
which run through the Forests to reduce to a minimum the danger 
of fires along their lines, through clearing their rights of way, pre- 
venting the discharge of sparks and the dropping of live coals, and 
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cooperation in patrol of the lines and the reporting of all fires discoy- 
ered, deserve special mention, and the same is true of the increasing 
desire of timberland owners to provide systematic protection of their 
extensive holdings. Where these holdings are either adjacent to or 
intermingled with National Forest land in such a way as to make a 
common system of protection advantageous to both parties, the For- 
est Service and the associations have joined forces. 


FOREST MANAGEMENT. 


There was cut on the National Forests during the year a total of 
almost 500,000,000 board feet of timber, of which about 375,000,000 
feet was sold and over 123,000,000 feet cut under free use. The 
total value of the timber cut under sales was $848,000, a decrease of 
$63,000 from the previous year. The contracts of sale entered into 
during the year, however, disposed of over $2,000,000 worth of tim- 
ber—an increase of 50 per cent over the corresponding amount for 
the previous year. The average stumpage price obtained for the 
timber sold was $2.56, as against $2.44 in 1910. 

It is estimated that the annual cut which might be obtained from 
the National Forests without diminishing the available supply (since 
the increase by growth would offset it) is over 3,250,000,000 feet, or 
more than six times what was cut. The Forests are now a heavy 
charge on the Government, and much of the timber is overmature. 
A natural question is: Why are not the sales increased, at least to 
the point at which the Forests will pay their way ? 

The answer is readily given. Since the panic of 1907 the lumber 
market has been depressed. During the past year there has been 
overproduction in the Northwest, where the heaviest stands of 
National Forest timber are found. To obtain any great increase in 
the receipts from timber sales last year I should have had to offer 
the timber at a price far below its actual value. The public is now 
amply supplied. Within a relatively few years the timber on the 
National Forests will be in great demand to meet fast-growing neces- 
sities and to help develop the West. I should be utterly disregardful 
of my responsibility and duty to the public, which owns the timber, 
if I were to permit large amounts to be needlessly sold on bargain- 
day terms, and with the knowledge that instead of promoting the 
conservation of our timber resources I am accelerating their waste. 

Vigorous efforts to dispose of at least a considerable fraction of 
the timber killed in last year’s fires culminated after the close of 
the fiscal year in several large sales, aggregating about 290,000,000 
feet. It is hoped to be able to sell perhaps 1,000,000,000 of the esti- 
mated 6,000,000,000 feet of dead timber which formed the aftermath 
of these fires; the remainder is too remote from present demands to 
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be lumbered. The effort to sell this timber did not consist merely 
in making known the fact that it was for sale and offering it at a 
low price. Almost before the fires had ceased to smoke preparations 
had begun for cruising the timber in order that full data might be 
available for prospective purchasers. By being able to tell interested 
lumbermen what quantities of timber were obtainable on specific 
logging units, what development of transportation facilities would 
be required, and what logging methods could be employed, sales 
were facilitated. The same method is being extensively practiced 
for sales of live timber. Reconnoissance parties are put in the field 
to secure detailed timber estimates and make accurate maps, thus 
obtaining data valuable both for devising a long-term plan of man- 
agement and for making immediate sales; intensive reconnoissance , 
studies have now covered nearly 9,000,000 acres, of which nearly 
4,000,000 acres were covered last year. Less intensive reconnoissance 
has covered an additional 17,000,000 acres. 

On the basis of the best information in hand, I fix each year a 
maximum cut to be allowed during the year, usually for each Forest, 
but sometimes for groups of Forests so situated that from the stand- 
point of sustained yield they may be treated as a single unit without 
jeopardizing the future supply of timber for local use. This maxi- 
mum cut is prescribed in order to prevent overcutting—that is, the 
removal of more timber than the current production through growth. 
The maximum cut authorized from all Forests during 1911 was a 
little less than 3,300,000,000 board feet. All sales are made with 
primary consideration for developing the productive power of the 
Forests through utilizing material whose removal will either be fol- 
lowed by the establishment of a new crop or increase the growth 
of the part of the stand left or both together. Merchantable dead 
timber and overripe timber, which is declining in quantity and value 
through decay, are being disposed of wherever a market is open. 
Under the silvicultural methods which are being applied steady in- 
crease in the rate of annual growth will be secured for many years. 

Out of a total of 5,653 separate sales made during the year, 5,144 
were for less than $100 worth of timber each, 397 for from $100 to 
$1,000 worth, and only 39 for over $5,000 worth. These figures show 
the extent to which the National Forests are drawn upon for the 
supply of small local demands. It is evident, however, that, along 
with continued use of the Forests for meeting local needs through 
small sales, a wise public policy demands the making of sales to large 
purchasers who will operate through a term of years, in Forests too 
far removed from present markets to permit of utilization in the 
near future without heavy investments of capital for means of trans- 
portation to get the timber out. Prior to the year 1911 no contracts 
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were made for operations to cover a longer period than five years. 
Last year, however, three sales were advertised on terms which con- 
templated operations extending over from 7 to 10 years. It will be 
my policy, as favorable opportunity offers, to sell a certain amount of 
timber under longer-term contracts than have prevailed in the past, 
but with provision for the readjustment of stumpage prices at regu- 
lar intervals and with proper precautions against purchases made 
with a view to reaping a speculative profit. Such sales will not only 
make it possible to utilize timber now ripe for the ax and thereby to 
increase the productivity of the Forests, but will also make it possible 
to advance with fair rapidity toward the point at which a sufficient 
income will be obtained to make the Forests self-supporting. The 
marked increase in the volume of sales last year, previously noted, is 
an indication of progress already making in this direction. On a 
number of Forests on which demand for timber is active the receipts 
from timber sales show even at the present time a net revenue over 
the cost of administration. 


REFORESTATION. 


The problem of reforestation concerns both the establishment of 
new growth after lumbering operations and the extension of the for- 
est over denuded areas. In either case there is a choice of methods, 
Reforestation may be accomplished, and is actually being accom- 
plished on a very large scale, by making the forests themselves do the 
work. It is also accomplished through artificial methods. 

The most valuable tool, under present conditions, for renewing and 
extending forest growth is fire protection. There are about 15,000,000 
acres of denuded lands within the National Forests, the result of old 
fires and unregulated grazing. To a large extent these areas are now 
practically unproductive barrens, though some of them have a certain 
value as inferior grazing lands. In addition, some 90,000 acres are 
cut over annually under National Forest timber sales; and there is a 
further area, large in the aggregate, of grass lands, much of which 
will eventually be covered with growing timber. On all of the land 
which is now being cut over the operations are planned with a view 
to securing natural reforestation. It is estimated that an additional 
150,000 acres of denuded land are being reoccupied by forest growth 
through natural extension. In both cases the desired results depend 
absolutely on keeping out fires, supplemented on a large part of the 
areas involved by the control of grazing. In other words, over 
250,000 acres are being reforested annually by creating conditions 
favorable to natural reproduction. 

It is probable that half the denuded lands, amounting to about 
7,500,000 acres, will eventually be reconquered by the forest with- 
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out the employment of other agencies than the control of fires and 
the regulation of use. At the estimated present rate of forest ex- 
tension it will take about 50 years to complete the process. Arti- 
ficial reforestation must be employed on the other half, and will 
doubtless also be employed to some extent, as the need for timber 
supplies grows more pressing, to hasten the process of natural forest 
extension. It may also be called for as the best means of reestab- 
lishing the forest after lumbering on certain classes of cut-over 
lands. 

The object sought in reforestation is not only the production 
of timber for cutting, but also the improvement of stream-flow 
conditions. 

The work of the year in artificial reforestation included both 
seed sowing and tree planting. The seed sowing was applied on a 
little more than 23,000 acres under a variety of methods. The tree 
planting was applied on 2,000 acres with the use of nursery stock 
grown in nurseries on the National Forests. Aside from the stock 
furnished without charge to settlers in western Nebraska under the 
Kincaid Act, the annual product of these nurseries will within 
three years be sufficient, after providing for losses incident to the 
various stages in the development of hardy seedlings, to plant 8,000 
acres annually. 

On most of the National Forest areas which are in the greatest 
need of artificial reforestation the work is exceptionally difficult. 
Where the natural conditions are favorable, the Forests tend to re- 
store themselves. Success in establishing a new forest growth under 
semiarid conditions depends on the discovery of methods based on 
careful experiment, and even so must always involve a certain ele- 
ment of luck, due to the vicissitudes of seasonal variations. In a 
certain sense, almost all of the work hitherto done is to be regarded 
as experimental; that is, it is the process of working out commercial 
methods rather than the application of methods which have been 
reduced to a strictly business basis. The practical expediency of 
_reforesting any area as a wise business policy could be decided 
only by balancing the probable cost against the probable benefits; 
this would require a reasonably accurate estimate of the cost. The 
object of the work which has been actually undertaken has been 
rather to find out what the cost will be and to test the relative cost 
and success of different methods. Considered as a business opera- 
tion, the average cost has been high and the variation in cost has 
been extreme. The practical value of the work les in this very fact, 
for results are being secured in the light of which future operations 
may be directed along the best and most economical lines. 

In regions where the conditions are relatively favorable, as on 
ihe west slopes of the Rocky Mountain and Cascade Ranges in the 
Northwest, the results obtained justify operations upon a larger 
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scale than in the past, although there is still need for intensive work 
with investigation as its prime purpose. From the standpoint of 
obtaining a maximum return from the expenditure involved much 
further study is needed. Nevertheless, the knowledge already ob- 
tained justifies making a considerable start upon the actual work of 
reforesting portions of the great area of denuded lands. As suffi- 
ciently conclusive experimental results are secured the work will 
be extended into new regions. 

One field in particular calls for early action. The watersheds of 
certain streams used for municipal supplies or for irrigation are 
in urgent need of improvement by the establishing of a forest cover 
at the earliest possible time. While it would be improper to expend 
large sums in attempting reforestation, even on such watersheds, 
before methods known to be successful have been worked out, imme- 
diate attention can be given to the betterment of a number of im- 
portant municipal and irrigation water supplies. This work has 
already been entered upon. 

The cost of the seed, nursery stock, equipment, and labor required 
to reforest the 25,000 acres covered last year was about $134,000. The 
Forest Service is now prepared to reforest 30,000 acres annually, 
without asking any increase of its total appropriation. To divert 
from other lines, which are essential for proper protection of the 
Forests, and for enabling the public to use them, funds which would 
provide for a greater extension of the work of reforestation would, 
in my judgment, not be justifiable under present conditions. 

Certain important facts have been discovered concerning the rela- 
tive merits of different methods. The success of direct seeding in 
all regions in which the supply of soil moisture is not fairly good 
must be regarded as at the best problematic, but reasonably good 
results have been obtained in planting nursery stock in some of 
the drier regions. The use of European seed appears inadvisable, 
though it can be bought at a lower cost than that involved in col- — 
lecting western seed. About 53,000 pounds of coniferous seed was 
collected by the Forest Service, at an average cost of $1.24 per pound, 
while about 27,000 pounds was bought at an average cost of 78 cents 
per pound. Devices have been developed for extracting and cleaning © 
seed by machinery at extracting plants located at central points, to 
which the cones can be sent. The cost of collecting seed has been 
found to vary widely, depending principally upon the abundance of 
the seed crop, and it will be the policy in future to gather large quan- 
tities of seed in years when the crop is abundant, spending much 
of the money available for reforestation in such years in obtaining 
seed for use in following years. As a result of the study of the 
effects of storage it is now certain that seed can be carried over from 
one season to another with slight loss of fertility. The problem of 


100 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


preventing the failure of seeding operations through the work of 
rodents, studied with the aid of the Bureau of Biological Survey, 
gives promise of successful solution. Broadcast seeding on unpre- 
pared ground, though altogether the cheapest method from the stand- 
point of labor cost, has been found to be in the long run the most 
expensive and the least satisfactory method, both because of the 
relatively large amount of seed required and because the seed seldom 
finds the conditions required for germination and the establishment 
of the young plant. As a rule sowing in the fall has been found 
better than winter or spring sowing, since it secures earlier and, with 
many species, much more uniform and complete germination. In 
some localities, however, the contrary is true. The average cost of 
seeding in the larger administrative units varied from $2.35 to $6.95 
per acre. Marked progress was made in reducing the cost of nursery- 
grown stock, and it is believed that 2-year-old seedlings can soon 
be produced for not over $1 per thousand plants and 2-year-old trans- 
plants for not over $2 per thousand. One-year-old seedlings were 
grown in Washington at 374 cents per thousand, exclusive of the 
cost of equipment, but a large part of the stock used in planting 
during the year cost from $8 to $12 per thousand. The experimental 
work was exceedingly varied, including many kinds of hardwoods 
and the widest range of localities, conditions, and methods. 


GRAZING ON THE NATIONAL FORESTS. 


Both the number of animals grazed on the National Forests and 
the receipts from grazing were less in the fiscal year 1911 than in 
1910; the paid grazing permits issued covered about 1,352,000 cattle, 
92,000 horses, 4,500 hogs, 7,372,000 sheep, and 78,000 goats. The 
amount received from grazing was $935,490.38, which is $51,419 less 
than last year. 

The falling off in the total number of stock grazed was due not 
only to the reduction in the amount of the range available through 
eliminations of land from the Forests, but also to general conditions 
affecting the stock industry. The grazing season of the calendar year 
1910 was one of abnormal scarcity of feed and water because of the 
prolonged drought. The forage crop was estimated at from 25 to 33 
per cent below normal, and matured very early. Nevertheless, the 
stock grazed on the National Forests passed through the season with- 
out severe losses and left the Forest ranges in better condition than 
had generally been expected. High market prices for cattle, how- 
ever, combined with scarcity of feed on the winter ranges and of 
hay, together with the belief among sheep owners that the immediate 
outlook for their industry was not favorable, caused large reductions 
in the number of stock carried through the winter. In consequence 
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the demand for range for the season of 1911 was decidedly less than 
the year previously. 

The capacity of the range for the grazing season of 1911 was, 
except for the effect of the eliminations made from the Forests, above 
that of previous years. Favorable weather conditions resulted in an 
exceptionally heavy production of forage. The two unfavorable 
preceding years had put the range to a severe test, but the effects of 
the regulation of grazing in order to prevent impairment of produc- 
tive power, and of the development work which has increased the 
area of available range and the supplies of water for stock, had 
borne good fruit. On seven Forests considerable reductions in the 

“number of stock which it was considered advisable to admit had 
been decided upon; but the increases made on other Forests more 
than offset these reductions, so that had it not been for the decreased 
demand for the grazing privilege due to general conditions affecting 
the stock industry, and the elimination of large areas having a high 
grazing value, the grazing use of the Forests during the year would 
have exceeded that of 1910. 

It is also to be noted that, both in the case of cattle and horses and 
in that of sheep and goats, the number of permits issued to small 
owners was greater than in 1910. The total number of permits 
issued in 1911 was 25,604, as against 25,687 in 1910; but the number 
of cattle and horse permits for less than 40 head, and the number of 
sheep and. goat permits for less than 2,500 head, showed an increase. 

There has been a tendency on the part of some of the associations 
of stockmen formed to cooperate with the Forest Service in the ad- 
justment of use of the range to become disorganized because the im- 
mediate grazing problems have been worked out to so satisfactory a 
conclusion that there seems little to hold the associations together. 
While it is a cause for gratification that the relations of the Forest 
Service with the stockmen have become so satisfactory, the oppor- 
tunities for helpfulness to the stock industry in developing better 
methods of range utilization are such that continued cooperative 
work is highly desirable, and it is to be hoped that the associations of 
stockmen will be maintained to further this work. The number of 
associations now cooperating with the Forest Service is 68. 

As a result of the work of the Bureau of Animal Industry in co- 
operation with the Forest Service, all but three of the National For- 
ests are free from communicable diseases of live stock. Protective 
measures were necessary to prevent the spread of scabies, lip-and-leg 
disease, and Texas fever. About 8,000 predatory animals were de- 
stroyed by employees of the Forest Service during the year. The 
number of most kinds of animals killed was less than in 1910, indi- 
eating that the work of past years has had its effect in reducing the 
number of animals which infest the National Forest and adjacent 
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ranges; of grown wolves, however, there were killed 25 per cent 
more than in 1910. The work of freeing the ranges from prairie 
‘dogs was carried on by the Forest Service for a part of the year and 
then taken over by the Biological Survey; on the areas which have 
been treated the infestation has been greatly reduced. The losses of 
live stock from poisonous plants were reduced to a negligible point. 
The Bureau of Plant Industry rendered indispensable assistance in 
this work, as also in the study of the very important technical ques- 
tions involved in the effort to improve the condition of depleted 
portions of the range. 

A work of great importance to the development of use of the 
range to its highest point was inaugurated in the form of plans for 
technical reconnoissance on all the National Forests suitable for 
grazing use, with the object of gathering exact data on all matters 
which affect range management and the production of the forage 
crop. This work will ascertain the character of all land within the 
Forests, the kind of stock to which each natural grazing unit is best 
adapted, the natural periods of use, the undergrazed, fully grazed, 
and overgrazed ranges, and localities in which poisonous plants and 
range-destroying rodents are found. 

Striking results were obtained in an experimental test of a sys- 
tem of inclosures for lambing pastures, designed to decrease losses 
and lessen injury to the range, and in continuation of the coyote- 
proof pasture experiment. 


APPALACHIAN WORK. 


The act of March 1, 1911, commonly known as the Weeks Act, 
made available for examining and purchasing forest lands in the 
White: Mountains and Southern Appalachians before the close of 
the fiscal year 1911 the sum of $2,000,000. By the provisions of 
this act I was authorized and directed to examine, locate, and rec- 
ommend for purchase lands in my judgment necessary to the regula- 
tion of navigable streams. Approval of all purchases was vested in 
a commission of seven, created by the act; but purchases were to 
be made only after field examinations by the Geological Survey had 
established that control of the lands would promote or protect the 
navigation of streams. It was provided that I should serve upon 
the commission, and should purchase, in the name of the United 
States, lands which the commission had passed upon favorably. 

Immediately upon the passage of the act I instructed the Forester — 
to organize and press forward the work of land examination. Field 
information previously gathered made it possible to select at once a 
number of specific areas within which the purchase of lands was 
desirable. Proposals for the sale of lands within these areas were 
invited on March 27. At the close of the fiscal year, on June 30, pro- 
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posals covering over 1,250,000 acres had been received, over 170,000 
acres had been examined, and the purchase of 31,377 acres had been 
authorized. The fiscal year 1912 opened with 35 examiners at work, 
and with every indication that during the year land enough will 
have been covered to afford a basis for recommendations of purchase 
up to the limit of the $2,000,000 appropriation made available by 


the law. 
INVESTIGATIONS. 


Much of the investigative work of the Forest Service has already 
been touched upon in describing the administrative work, particu- 
larly as regards the study of problems which relate to forest manage- 
ment (including reforestation) and range management on the 
National Forests. The timber and range reconnoissances which are 
being carried forward on an extensive scale are investigations to 
obtain data indispensable for the intelligent utilization and conserva- 
tion of the productive power of the Forests. Besides the studies 
of methods of direct seeding, nursery practice, and field planting, 
which have formed a large part of the reforestation work, the sub- 
jects of seed production, seed fertility, methods of storage, and 
heredity of desirable and undesirable qualities have been under in- 
vestigation, as well as that of the effect upon reproduction of differ- 
ent methods of disposing of slash, and of different methods of graz- 
ing control. At the three forest experiment stations which have been 
established in Colorado and Arizona, careful studies of forest in- 
fluences, including the effects of forests upon stream flow, and of cli- 
matic requirements of different forest types have been conducted. 
Research work in forestry is just as essential to securing the best use 
of our forest lands as is research work in other branches of scientific 
agriculture to the best use of our farm lands. Unless this work is 
prosecuted vigorously and along many lines, progress in developing 
better methods of handling the Forests will be severely handicapped. 
It has been necessary, however, to reduce the investigative work to a 
minimum during the year in order to provide for the immediately 
pressing necessities of protection and use. The present appropria- 
tion compels curtailment of activities along all other lines in the effort 
to keep fires down and transact current business. That is, to a certain 
extent, a sacrifice of future to present welfare is a fact which must be 
frankly recognized. 

Forest investigations are also conducted in the interest of improved 
use of the forest resources of the country which are in private owner- 
ship and to aid the various States in inaugurating and developing 
wise forest policies. Forest studies conducted with these ends in 
view were continued in all parts of the country. Effort was espe- 
cially directed toward the promotion of practical forestry among 
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farmers, who own in the aggregate so considerable a part of our 
timber-growing land. From the fact that the farmer’s woodlot 
constitutes a permanent holding, drawn upon steadily for wood sup- 
plies, the practice of forestry can probably be more easily introduced 
on the woodlot than on the large holdings of lumbermen, whose 
operations are seldom planned with a view to holding the land per- 
manently for forest purposes. 

A very important part of the investigative work is that which 
relates to the study of forest products. The major part of this work 
is conducted in the Forest Products Laboratory at Madison, Wis. 
It includes studies in the physical properties of wood, the drying of 
wood, strength tests, wood preservation, wood distillation, the pro- 
duction of wood pulp and paper and of naval stores, and wood 
utilization. Many of these studies are highly technical, but all are 
thoroughly practical in their aim. The facilities for scientific re- 
search in the field of forest products are now adequate, and the work 
is well organized and conducted by a corps of trained specialists. 
Results are being attained which mean a lessened drain upon our 
forest supplies through more economical use of material, the opening 
of new sources of supply for various industries, the utilization of 
every kind of wood for the purpose to which its intrinsic qualities 
best adapt it, a greater incentive to the practice of forestry because 
of the increased returns made possible, better adjustment of wood- 
using industries to meet the conditions created by past use without 
forethought, and a general clarifying of the situation with respect 
to our forest resources and requirements through accurate knowledge 
of what these requirements are and what is available to fill them. 


BUREAU OF SOILS. 
SOIL SURVEY. 


Soil surveys were carried on in 60 areas distributed through 21 
States, and a total area of 95,420 square miles was mapped. Of this 
area, 25,096 square miles were mapped in detail and 70,824 square 
miles were mapped in the broader, more general way, which we 
designate as reconnoissance mapping. 

The demand for surveys continues to run far ahead of our ability 
to do the work. An increasing interest in the work is being mani- 
fested by agricultural colleges and experiment stations. They are 
beginning to use the results of the work as a basis for their experi- 
ments as well as their demonstration and extension work. The lack 
of such a demand in the past has been due to a recognition of the 
futility of the demand if it were made. Soil surveys had not, until 
very recently, covered an area in any State sufficiently large to enable 
investigators to draw any general conclusions from them or to base 
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on them any comprehensive scheme of investigations. This is no 
longer the case. In a few States as much as half the area has been 
mapped, and in many others from a fourth to a third has been 
covered. Owing to the policy of the survey of distributing the work 
rather uniformly over the whole area of the various States, even the 
mapping of a fourth of the total area will enable an investigator or 
a student of the maps to arrive at a close approximation to the dis- 
tribution over the State of the main soil areas, such as the soil 
series, at least. 

Until considerable areas had been covered wholly or in such a way 
that approximate conclusions could be drawn as to the conditions 
in such areas, our results could not come into general use. Not 
only could they not be used for the reasons stated above, but they 
were not even well known; not enough had been done to attract 
attention. A certain amount of passive or active opposition, due 
in many cases merely to lack of familiarity with such work, its 
methods, nomenclature, and results, manifested itself during the 
early years of the bureau’s activity. The time has come when the 
work is forcing its way to recognition by its quantity, even if it be 
not by its quality. The mere mass of the work already accomplished 
is making it evident that it has already gone so far that to recede is 
impossible. It is evident also that the general plan of the work can 
not be profoundly changed, thereby causing those whose objections 
to the work were based on its methods and its system of expressing 
its results to realize that such objections must now be futile. There 
is no such thing as an absolutely right way to do work of this char- 
acter. There are various methods and various points of view. One 
method or system must be adopted and one point of view must be 
_ maintained if the results are to have any consistency or any value, 
It is not so important which system is adopted or what point of view 
is maintained as it is to be consistent after some one system has been 
adopted. 

The work of the soil survey is no longer new and unfamiliar, 
Because of increasing familiarity with it investigators find less occa~ 
sion to criticize it or ignore it. By many, if not most, of the broadest 
men in the agricultural colleges and experiment stations of the coun- 
try the necessity of a soil survey on which to base investigations is 
admitted without question. That the idea will spread still further 
can no longer admit of a doubt. 

This increasing recognition and interest in soil survey work is 
expressing itself in increasing requests for cooperation, made by State 
organizations. We have been compelled to decline many such requests 
solely because of lack of funds. Cooperation with a State organiza~ 
tion makes it necessary for us to do more work and spend, therefore, 
more money in that State than might be done without cooperation, 
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In declining requests for cooperation, however, we have not changed 
our opinion as to the value of cooperative work. Work done under 
such conditions is considered to be often of a higher grade than that 
done without cooperation. It brings together and harmonizes the 
experience of two organizations, each, because of the conditions of its 
existence, possessing knowledge that the other does not possess. It 
increases also the total amount of work done by the amount that the 
State men are able to do. It is very desirable that the Bureau of 
Soils be placed in a condition enabling it to take up cooperative work 
with all the States that desire it. This will avoid the inevitable con- 
fusion that would result if the States should do the work alone and 
according to any point of view they might have. The increasing 
interest in the work is making it certain that the States will under- 
take it alone if the bureau can not lend its aid in the matter. For the 
sake of fullness, accuracy, and uniformity of results it is very im- 
portant that the bureau should be placed in a position where it would 
not be compelled to decline requests for cooperation. 

Another condition arising from the increased interest and recog- 
nition of the work of the soil survey is the necessity for greater 
accuracy, not only of mapping, but of definition and correlation. 
This necessitates more careful supervision of the field work, more 
comprehensive study of soil relations, and more careful criticism of 
reports and maps by the scientific staff of the survey. During the 
past year more time has been spent in this part of the work than has 
ever been spent in this way before. The results have fully justified 
the money and effort expended. Rigid supervision is absolutely nec- 
essary if uniformity of results is to be attained. The increased super- 
vision has not, however, sensibly increased the cost, per square mile, 
of the work. The membership of the supervising staff has not been 
increased, in fact there has been a slight decrease, but the better 
results are being brought about by greater care in the work and better 
methods. Revolutionary or striking results have not been attained 
and are not expected in the future. Soil survey work is fundamental 
in‘its nature. In the very nature of the case it can not be spectacular. 
The soil survey is an institution devoted to the accumulation of a 
well-defined group of facts. The knowledge thus gained has a scien- 
tific as well as a practical value. The practical knowledge can be 
appled in many cases at once and valuable economic and social results 
arise from it. This is the value that is usually emphasized—to be 
able to direct agricultural progress along proper lines, to point out 
natural adaptabilities of soil, to suggest improved methods of cultiva- 
tion based on a knowledge of the soil to be cultivated, merely to 
attract the cultivator’s attention to the soil as something well worth 
his careful study; these are some of the possibilities and actualities of 
the soil survey. The fact, however, that its results have a practical 
value of this kind makes them no less valuable as facts of science. 
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A careful survey of the natural resources of a state or a nation is 
essential to the inauguration of a systematic plan for utilizing or 
developing them. This has long been recognized in theory, but has 
been strangely limited in its application. Geological surveys were 
inaugurated by many States more than half a century ago and by the 
Nation many years ago. Forest surveys also were begun in a very 
general way by some of the States many years ago. A survey of the 
soils of any part of the country, however, seems not to have been 
seriously thought of until little more than a decade ago, yet the 
natural resources of the soil are of more importance to the welfare 
of mankind than all other natural resources combined. 


SOIL-FERTILITY INVESTIGATIONS. 


The work on the problems connected with the fertility of soils 
has opened up avenues of profitable investigation and already fore- 
casted results of great economic importance. The investigations have 
been made on soil from various parts of the United States, com- 
prising a number of important soil problems. During the year these 
researches have led to the discovery of organic soil constituents de- 
cidedly beneficial to growing crops. These are organic nitrogen com- 
pounds, and it has been demonstrated that they exist in organic 
fertilizers, in green manures, and in soils; that they are directly 
beneficial to crops, and that they are able to replace nitrates in aiding 
plant growth. The facts demonstrated by these investigations are 
of fundamental significance in soil fertility, and the recognition of 
these directly beneficial soil constituents is no less important than 
the recognition that harmful soil constituents exist. 

The effect of harmful soil constituents and their distribution in 
the soils of the United States has been further investigated. The 
presence of one of these harmful constituents has been definitely 
associated with poor yield on many soils from all parts of the United 
States from Maine to Texas and Oregon. The compound is therefore 
of common occurrence and is likely to be encountered in soils where 
unfavorable conditions exist which tend to form and accumulate 
this constituent. 

The nature of soil humus has been further investigated and a con- 
siderable number of new constituents determined, among them or- 
ganic compounds containing nitrogen and phosphorus. The nitrogen 
and phosphorus are frequently tied up in the soil in very resistant 
forms in complex compounds which have been isolated. To be 
utilizable by plants this complex must be broken up, and this phase 
of the question has already been studied with considerable success. 
The chief aim in the agricultural use of nitrogen is to convert this 
into nitrates by chemical and biological means, an operation which 
is far from simple. The present researches are very suggestive of 
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the fact that for agricultural purposes it may not be necessary to 
convert all nitrogen into nitrates, but that nitrogen of waste nitrog- 
enous materials in the industries can be converted into compounds 
of the nature of the beneficial soil constituents discovered in this 
work, and so make available to agriculture much nitrogen now lost 
because of the difficulty of converting it into nitrates. 


FERTILIZER RESOURCES. 


The management of the soil for the efficient and economic pro- 
duction of crops is the fundamental problem of agriculture. In 
general, three instrumentalities are available, namely, tillage, crop 
rotation, and fertilizers. And the history of the world shows that 
as the civilization of a region advances intensive methods of cultiva- 
tion replace the extensive methods of the pioneer, and all three in- 
strumentalities must be employed that the land may be brought to 
and maintained at a high productivity. 

Tillage and crop rotation problems are very largely within the 
personal control of the farmer himself. Fertilizers, however, in- 
volve contact with outside commercial and manufacturing interests, 
so that they invite the special aid of the Government. Two great 
problems are presented, (1) to find sources of fertilizer materials, 
and point out methods and agencies for the preparation of the mate- 
rial to the use of the farmer, and (2) to bring the people to a realiza- 
tion of the value of properly used fertilizers. To both of these 
problems this department is addressing itself assiduously. To further 
the efforts of the department, especially in meeting the demands of 
the first problem, Congress at its last regular session made a special 
appropriation, directing that the Bureau of Soils should explore and 
investigate natural sources of fertilizer materials. Although less than 
half the fiscal year has expired since this appropriation became avail- 
able, the results accomplished are of a character to justify special 
comment at this time. 

Phosphatic fertilizers have been studied, the areas of productive 
rock at present and prospectively available have been noted, and 
valuable information has been gathered regarding improvements in 
methods of saving waste at the mine and in the manufacture and 
distribution or sale of product. It seems that new occurrences of 
natural deposits of phosphates are being continually reported and 
that the amount of such material now known to exist in this country 
is so vast as to dissipate any fears as to our natural resources in this 
regard. At the same time, for many reasons, improvements in meth- 
ods of mining and utilizing this great resource are imperatively 
demanded in the people’s interest, and we have called attention to 
these matters in appropriate publications from this department. 
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Among the various sources of nitrogen fertilizers, possible depos- 
its of nitrates in the arid and semiarid areas of the country have 
long held a prominent place in the scientific and popular mind. Our 
people have observed and studied some deposits of this character. 
Generally, however, these deposits are either too small in amount to 
justify commercial exploitation or they are inaccessible to transpor- 
tation or available water for working them, or are otherwise of 
doubtful economic importance. There is no available experience in 
this country to guide our people in working such deposits, the con- 
ditions surrounding them being essentially different from those in 
other countries. 

Whether or not natural deposits of nitrates can be commercially 
- exploited is yet an open question, but it is a distinct advance to know 
that such deposits exist. Various other sources of nitrogenous fer- 
tilizers have also been investigated, and it is especially worth noting 
that there is a well-defined tendency in our main coking regions to 
introduce modern ovens and make available large quantities of am- 
monia, which have generally been discarded until very recently. 

Especial interest attaches to the work on potash fertilizers, because 
commercial sources of potash have been unknown in this country, the 
world’s supply in fact coming from the Stassfurt deposits in Ger- 
many. The advantage of having a domestic source is so obvious as 
to require no comment. Possible sources of potash are by no means 
few. Much potash can be recovered from the immense accumulations 
of sawdust in our lumbering regions, from the vinasses in our sugar 
mills, from wool washings, etc. Possible sources of potash include 
also the bitterns or mother liquors from our salt workings. These 
are now under investigation. Segregated deposits of potash salts 
may lie under our known salt deposits, or below the present surface 
in desiccated sea or lake beds. This is now being investigated. The 
desert basins are being explored by our agents for surface deposits 
of potash, as well as nitrates. 

The utilization of natural potash-bearing silicates has long at- 
tracted investigators and inventors. Vast deposits of potash feld- 
spars, glauconite, leucite, and other suitable minerals exist in this 
country, and our laboratories as well as private parties are now 
actively at work on methods for extracting the potash. The extrac- 
tion of potash in various ways is perfectly feasible in the laboratory. 
But the energy required to break down the chemical combinations 
and extract the potassium is so large as to make its production in- 
hibitive at the present time. Extremely cheap power or the inci- 
dental production of valuable by-products might possibly make the 
potash silicates commercially available. 
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There is, however, one mineral which occurs in large quantities 
and which offers some hope of becoming a commercial source of 
potash. This is the basic alumino-potassic sulphate known as 
alunite. From it potash alum (known commercially as Roman 
alum) has long been made in Europe. Our people have shown that 
potash can be readily obtained from the mineral, and, by special 
devices which they are studying, probably other by-products can be 
obtained which will greatly cheapen the cost of the potash. 

The most promising source of potash at present is found in the 
large areas of kelp groves or sea alge lying along the Pacific coast, 
growing wherever there is a rocky bottom and a rapid tideway, or 
beyond the surf line, at depths of from 6 to 10 fathoms. These groves 
are of various areas from beds of a fraction of an acre to stretches 5 
miles in length and 2 or more miles in width. During the past sum- 
mer our people have mapped about 100 square miles of kelp groves 
in different localities from Puget Sound to Point Loma and have 
studied the character of the alge as well as the conditions necessary 
to their utilization commercially and to their maintenance as a per- 
manent resource of the country. Many more areas yet remain to be 
studied and mapped, but from what has been accomplished in this 
preliminary work I am assured that a conservative estimate shows 
that the kelp which could be gathered from the 100 square miles 
already surveyed, and without detriment to the permanence of the 
groves, should yield 1,000,000 tons of chloride of potash annually, 
worth at least $35,000,000, or about thrice the value of the present 
importations of potash salts from Germany. 

Satisfactory methods of gathering the kelp are yet to be worked 
out, but present only minor mechanical difficulties. The value of 
the kelp is, moreover, probably much greater than represented by the 
content of potash alone. Our laboratories have shown that iodine 
and other useful products can be obtained which will pay in large 
measure, if not fully, for the cost of gathering the kelp and abstract- 
ing the potash salts. 

Enough has been accomplished to show that this country has within 
its own borders resources to meet the fertilizer requirements of the 
present, and for a greatly increased use in the coming years. The 
saving to our people which can reasonably be expected from these 
investigations is enormously greater than the cost. These investiga- 
tions are, however, but little more than begun, although begun very 
well. That they should be liberally supported and actively prose- 
cuted can admit of no possible argument. Economic independence 
of outside nations with large financial gain to the public at the same 
time is a desideratum justifying the utmost effort of our scientific 
investigators and strong sympathy and aid from the people’s 
representatives. 
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BUREAU OF ENTOMOLOGY. 


The work of the Bureau of Entomology covers the whole field of 
the economic aspect of the work of insects, whether they are injuri- 
ous to agriculture or horticulture or to domestic animals or man, 
or whether they are beneficial in one way or another. Only a few 
of the numerous investigations carried on under this bureau can be 
mentioned here. 


WORK ON THE GIPSY MOTH AND THE BROWN-TAIL MOTH. 


The general conditions in that portion of the country originally 
invaded by the gipsy moth, that is to say, eastern Massachusetts, 
have been better during the past year than for many previous years. 
This has been due in part to weather conditions, to the prevalence 
of the wilt disease, to the gradual increase of parasites imported 
from abroad, and to the cumulative effect of the excellent work done 
along roadsides by the Bureau of Entomology, in certain forests 
by the State of Massachusetts, and in the different towns under 
municipal and State control. The conditions in New Hampshire, 
however, are much worse than in Massachusetts. Many towns in the 
southeastern part of the State are seriously infested, and the insect 
occurs in 125 towns in all. In several of the northern towns the 
pest has apparently been exterminated. In Maine there has been a 
further spread, and a new colony has been found in Rhode Island. 
The brown-tail moth has established itself in the northeastern part 
of Connecticut. ’ 

The increase and spread of the imported parasites and natural 
enemies of both the gipsy moth and the brown-tail. moth has been 
gratifying, and several species have been brought in during the past 
year in large numbers which the Bureau of Entomology had not 
previously been able to secure. During the summer an imported 
Japanese egg parasite, which had previously been thought to have 
died out, was recovered in considerable numbers. An appreciable 
effect upon the numbers of the gipsy moth as the result of parasitic 
work is beginning to be noticed. 

New studies have been begun of the feeding habits of the newly 
hatched caterpillars of the gipsy moth, and already it seems that it 
will probably be possible to control the gipsy moth in forested areas 
by a certain variation in forest management dependent upon the 
feeding habits of the young caterpillars. This means that the for- 
ests of New England, and later other portions of the country, are 
not doomed, and that a good stand of timber can be maintained 
even should the pest increase beyond the ultimate control of the 
parasites, and this in itself is most unlikely. It appears, in fact, 
that the number of species of forest trees upon which the young 
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gipsy moth larve can feed and maintain themselves until they reach 
a considerable size is very limited. 


THE ALFALFA WEEVIL. 


The situation regarding the alfalfa weevil, an insect obviously 
imported from Europe, and which became established in the vicinity 
of Salt Lake City, Utah, is continuing to become more serious and 
alarming. The last Congress made immediately available $10,000 
for an investigation of the pest. Experts of the Bureau of Ento- 
mology, working in cooperation with the Utah Agricultural Experi- 
ment Station, have traced the spread of the insect from Salt Lake 
City south to Springville and north to Ogden, west to beyond 
Tooele and east to Wyoming. Judging from what has been observed 
between Salt Lake City and Ogden, and between Ogden and Brig- 
ham, the uniform normal spread of the pest is about 30 miles a year, 
though circumstances may greatly change this. Many experiments 
have been carried out with mechanical devices for destroying the 
pest in infested alfalfa fields and thereby protecting the second and 
third crops. An investigation was made of the parasites of this 
weevil in Italy, and during March and April last large lots of the 
stems of alfalfa containing eggs parasitized by a minute parasite 
were sent to Salt Lake City, arriving there in good condition and 
the parasites emerging in numbers. Three other parasites were sent 
over later, and an attempt is now being made by agents of the bureau 
to establish them in the Utah alfalfa fields. 


WORK IN THE ORANGE AND LEMON GROVES OF CALIFORNIA AND FLORIDA. 


In my last report I mentioned the completion of the study of the 
problem of hydrocyanic-acid gas fumigation in California, directed 
against certain scale insects on citrus trees, and stated that the care- 
ful experimental work carried on had resulted in a great reduction 
in the cost of fumigating, since one treatment under the new meth- 
ods was as lasting in its effects as three or four distinct treatments 
under old commercial methods. Observations during the past year 
have shown that this was an underestimate, and that an orchard 
once fumigated will remain clean for three years before it is neces- 
sary to repeat the operation. Thus the cost of keeping an orchard 
free from scale is now only one-sixth of what it used to be in the 
days of commercial and unscientific treatment. 

The work in Florida against the white fly having demonstrated 
that in most cases the gas treatment is too expensive, attention has 
been directed to the determination of the most practical and effective 
spray application. Tests have been made on a large scale, often 
over entire orchards, with a variety of insecticides, and it now seems 
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rather well demonstrated that spraying will, under Florida condi- 
tions, be more generally adopted in the future than control by fumi- 
gation. The expert who was sent abroad in a search for the original 
home of the white fly, and with the idea of importing from this 
locality, when found, parasites or natural enemies which could be 
established in the Florida orange groves, has been successful in at 
least a part of his mission. In November, 1910, he found the white 
fly at Seharunpur, India, under conditions that appear to indicate 
that the white fly is indigenous to that part of the world. He has 
found that it is attacked by two species of ladybird beetles, and he 
has also found an internal parasite. A large part of the present 
year has been devoted to the effort to secure the parasites in sufli- 
cient numbers and in proper condition to permit sending them suc- 
cessfully to this country. He has established the white fly on-small 
growing trees, and has secured living specimens of the parasite breed- 
ing in these white flies, and the trees themselves will be brought to 
the United States in Wardian cases. 

The investigation of the orange thrips, begun at Lindsay, Cal., 
has been extended to southern California, especially in the Riverside 
district, where it seems to be causing considerable damage. Appli- 
cation of a spray consisting of a lhme-sulphur solution with a to- 
bacco extract added is the best remedy so far found. 


WORK AGAINST FOREST INSECTS. 


It is significant of the practical nature of the methods of bark- 
beetle control recommended by the Bureau of Entomology and of the 
practical demonstrations that have been carried on that no com- 
plaints of depredations have come to the bureau during the year 
from the areas in Colorado and Montana where control work was 
carried on in previous years according to the instructions of the 
bureau. During the past year the work has been principally in the 
way of practical demonstrations, as the result of the investigations 
of previous years. As an example, in cooperation with private 
owners in the vicinity of Columbia Falls, Mont., over 10,000 trees 
were treated. Formerly 10,000 trees died each year, but as the result 
of last year’s work only 2,000 required treatment this year within 
an area of more than 100 square miles. This is undoubtedly the 
direct result of the control work of last year, which cost nothing, 
since the treated trees when utilized for fuel and lumber are worth 
far more than the cost of treatment. Work done in cooperation with 
the Interior Department on the Glacier National Park resulted in 
the treatment of 1,295 trees in the vicinity of McDonald Lake, and 
the present conditions indicate that the work has been successful in 
arresting the spread of the damage. 
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Active control work was undertaken in northeastern Oregon in 
the fall of 1910, and was completed June 30, 1911. This work was 
done by the Bureau of Entomology, in cooperation with the Forest 
Service, with private owners, and with the General Land Office of 
the Department of the Interior. The preliminary reports indicate 
that 27,158 trees were treated at a cost of $33,180 to the Forest 
Service, and that 6,853 trees were treated at a cost of $2,806 to private 
owners. More than 100 men were engaged in the work during May 
and June. The results of this large control demonstration can not 
be known until the close of the present fiscal year, but it is believed — 
that they will prove to be successful, and that the demonstration of 
methods and the training of men for control work will be of the 
greatest value in the future. 

It is estimated that the timber saved as the direct result of control 
work in the Rocky Mountain region, under instructions from the 
Bureau of Entomology or according to its recommendations, repre- 
sents a stumpage value of $2,000,000. 


INSPECTION WORK. 


In my last report I called attention to the urgent need of the pas- 
sage by Congress of a plant quarantine and inspection law, and 
showed that the United States is the only great power without a law 
to protect it from the introduction of plant diseases and insect pests. 
Practically all of the European and other foreign powers have such 
laws, as have also Canada and the other important English colonies. 
The United States has become a dumping ground for refuse stock, 
much of which comes to this country to be sold by auctioneers under 
the hammer. The better class of nursery stock is also often infested 
with insect pests or diseases which could be detected by proper 
inspection. More than half of the important insect pests of the fruit 
and farm products of this country were originally brought in on 
imported nursery stock, and these now occasion an annual tax of sey- 
eral hundred millions of dollars. The San Jose scale, the cotton boll 
weevil, the gipsy moth, and the brown-tail moth are instances of 
accidental importations, and the alfalfa weevil mentioned in a pre- 
vious paragraph is another. Since my last report infested stock has 
been constantly coming in. The Bureau of Entomology has been 
notified by the customhouses and by the railroads when plants are 
received, and such arrangements as could be made for inspection at 
points of destination have been carried out. In most of the States 
there are efficient inspection laws and efficient inspectors. To exem- 
plify the danger of the present condition of affairs, during the past 
year a careful inspection of the importations by the Department of 
Agriculture showed that more than 20 different pests had been 
brought to Washington from foreign countries on plants. Ofcourse 
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these were intercepted and destroyed, but the presence of 20 new 
pests whose capacities for crop destruction were undoubtedly very 
great affords the strongest possible argument for the passage of a 
National plant quarantine and inspection law. On three different oc- 
casions during the past year the gipsy moth has come in on imported 
stock consigned to different localities in the country. 


OTHER WORK. 


Other important operations carried on by the bureau during the 
year may be briefly mentioned. The work against the cotton boll 
weevil has been continued. The weevil extended its range during the 
year into the State of Alabama. On the other hand, it was entirely 
absent from certain regions in northern Texas, where it was present 
last year. It also did no noticeable damage in Oklahoma. Studies of 
the parasites of the weevil were continued, and Texas parasites were 
introduced at two points in Louisiana. The work on tobacco insects 
was also continued. A notable discovery was made with regard to 
the so-called tobacco wireworm which indicates that it can be con- 
trolled by cultural means. It feeds naturally upon certain weeds 
and these weeds are eliminated by rotation of crops. In the 
study of sugar-cane insects new points of importance were as- 
certained. The Argentine ant and the cotton red spider work was 
continued. Demonstration work in the deciduous fruit regions in 
California, with remedies for the pear thrips, was carried on with 
excellent success, indicating that in prune orchards the yield from an 
acre treated according to the directions of the bureau reached a value 
of $367.93, where an untreated acre yielded only $6.65. Work upon 
the codling moth, plum curculio, Hessian fly, and the jointworm has 
been continued with success, and important advances have been made 
in methods of fighting insects affecting vegetable crops and stored 
products. Information on the subject of the house fly as a carrier of 
typhoid fever and on malarial mosquitoes has been published, and 
the study of the tick which transmits Rocky Mountain spotted fever 
has been completed. Further studies upon the cattle tick have been 
made, and an investigation of the possible influence of certain insects 
in the carriage of pellagra has been begun. The work on bee diseases 
has been continued. 


BUREAU OF BIOLOGICAL SURVEY. 


RATS AND THE PLAGUE. 


The rat is one of the most destructive mammals known, and the 
vast losses it annually causes in the United States call for increased 
efforts to reduce its numbers and to exterminate it wherever possible. 
Moreover, the continuance of the bubonic plague in foreign countries. 
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with which we have constant trade relations emphasizes the danger 
of the landing of plague-stricken rats from incoming ships, and 
renders imperative the need of perfecting means for the destruction 
of these vermin, now believed to be the chief means for disseminating 
{his dread disease. During the past year experiments were continued 
to discover effective means of reducing the numbers of this pest, 
without the discovery, however, of methods superior to those recom: 
mended in Farmers’ Bulletin 369. While poison and traps must 
continue to be the chief means of reducing the numbers of these 
mischievous rodents in public buildings, dwellings, stores, and ware- 
houses, it can not be too strongly urged that preventive methods are 
vastly easier, much more effective, and in the long run cheaper. The 
rat-proofing of buildings, especially those in which foodstuffs are 
stored, should be insisted on as far as possible. This precaution, 
coupled with the withholding of food so as to reduce reproductory 
powers and make trapping and poisoning effective, will result in ma- 
terially reducing the number of the pests and lessening the danger 
from them. ‘ 
GROUND SQUIRRELS AND THE PLAGUE. 


Throughout much of the region west of the Mississippi River ground 
squirrels of many species abound. In past years much time and atten- 
tion has been given to the study of the habits of these rodents and 
of methods of controlling them, since wherever found they are ex- 
ceedingly destructive to farm crops, and in irrigation districts they 
do much damage by burrowing into embankments, thereby causing 
costly breaks. The spread of bubonic plague by rats to the ground 
squirrels of California, discovered by the Public Health and Marine- 
Hospital Service, is a matter of national importance, since there is 
danger not only that the disease may become endemic in that par- 
ticular State but eventually, through the agency of other species of 
ground squirrels, spread to neighboring States and thus threaten the 
whole country. As yet plague germs have been found in only one 
other native rodent, the California wood rat, and in only one indi- 
vidual of that species. The destruction of a mammal so numerous 
and so widely distributed as the California ground squirrel is a 
very serious undertaking on account of the great cost involved, and 
yet safety from the plague can apparently be fully assured in no 
other way. 

During the year careful experiments were made to discover, if 
possible, better and cheaper methods of poisoning ground squirrels, 
and a circular embodying the results of these experiments was pub- 
lished. The formulas in Biological Survey Circular 76 can be con- 
fidently recommended for cheapness and effectiveness. This cir- 
cular has been widely distributed throughout California, with a view 
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to stimulating activity on the part of resident farmers and land- 
owners generally in the work of ridding their lands of ground squir- 
rels. When fully advised of the importance of the work, they have 
usually shown themselves ready to do their part. The present law 
of California, which requires the cooperation of all landowners in 
the work of exterminating ground squirrels, will, if fully enforced, 
go far toward providing a remedy, especially if the State, through 
county and other officials, arranges for furnishing poison or poisoned 
bait in necessary quantities to landowners at cost. By providing 
centers of distribution the poison can be supplied ready for use at 
comparatively low cost, which will greatly stimulate its use by 
farmers and others. 


RELATION OF NATIVE MAMMALS TO SPOTTED FEVER. 


The recently ascertained agency of certain of our native mammals 
in the transmission of diseases vastly increases the importance of a 
knowledge of the exact range of the species concerned and their 
habits. It is now known that the so-called spotted fever of the Rocky 
Mountain region is transmitted from certain native mammals to 
men through the agency of ticks. In its most virulent form this 
fever, fortunately, has a restricted range, being confined to a portion 
of Bitterroot Valley, western Montana; but in milder form it pre- 
vails in parts of Idaho, Wyoming, Utah, and Nevada, and probably 
elsewhere in the Rocky Mountain region. During the past year the 
Biological.Survey, the Bureau of Entomology, and the Agricultural 
Experiment Station of Montana cooperated in a field and labora- 
tory study of the agencies and manner by which the disease is trans- 
mitted to human beings. The work of the Biological Survey was 
chiefly confined to ascertaining the species of native mammals which 
carry ticks in any stage of development, since presumably one or 
more of these mammals is, if not the original, the chief source of 
infection. 

A collection of the mammals of the valley and adjacent mountains 
was made and the ticks discovered were turned over to the assistants 
of the Bureau of Entomology. for experiment and study. No fewer 
than 18 species of mammals were found to harbor fever ticks—proof 
of the great difficulty that must necessarily attend any attempts to 
exterminate all the wild hosts of the ticks over the region in which 
the fever prevails. The mammal found to be most frequently in- 
fested—possibly in this respect equaling all other wild mammals 
combined—is the common ground squirrel of the region (Citellus 
columbianus), which abounds over much of the valley. As a very 
important step in the suppression of the disease, a thoroughly organ- 
ized campaign to exterminate this squirrel within the limits of the 
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valley should be made. Such a campaign may be urged on the double 
ground of the public health and the advantage of the farmer, since 
this mammal is a very serious pest, not only in this particular valley, 
but wherever grain is sown in Washington, Oregon, Idaho, and Mon- 
tana. In connection with a study of the local wild mammals, an 
assistant of the Biological Survey during the coming season will 
demonstrate to the people within the infested district the best method 
of exterminating this ground squirrel and other wild mammals that 
earry ticks. By means of State or county cooperation the small tick- 
carrying mammals of the western side of Bitterroot Valley, the area 
chiefly affected, could be exterminated at a comparatively small out- 
lay of time and money. 
PRAIRIE DOGS. 


Prairie dogs continue to be a scourge to rarmers in many sections 
of the Middle West, and they exact heavy toll also from the stockmen 
by eating nutritious wild grasses which form the main reliance of 
range cattle. Their colonies sometimes number thousands of indi- 
viduals, and as it requires only about 200 to consume the forage of a 
steer their colonies collectively are a heavy drain on both pasturage 
and crops. During the year many experiments have been made 
with a view to finding better methods of poisoning or otherwise 
destroying these animals without at the same time endangering the 
lives of valuable birds. 


SILVER FOX INDUSTRY. 


During the past year many inquiries have been received from 
various parts of the United States regarding the practicability of 
rearing the silver or black foxes for profit, and there is a steady 
demand for the Farmers’ Bulletin on this subject. Interest in the 
business has no doubt been stimulated by the enormous prices ob- 
tained for skins, and even larger sums paid for first-class breeding 
animals. Efforts are being made to obtain all possible information 
as to the success of breeders who have engaged in the business with 
a view to issuing a supplemental report on the industry. 


WOODPECKERS. 


As a class, woodpeckers are among our most useful birds. They 
destroy numbers of noxious insects and lend effective aid to the 
preservation of forests, city shade trees, and fruit orchards. A 
bulletin on these birds was issued during the year, analyzing the food 
they eat, explaining the ways in which they are of value to the 
farmer, and indicating methods by which their number may be in- 
creased by the use of artificial nesting sites. 
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Unfortunately there is one small group of woodpeckers, properly 
known as “sapsuckers,” which are destructive rather than beneficial. 
Still they must be credited with doing some good by eating insects, 
though they do much injury by pecking holes in the bark of trees, 
especially fruit trees, for the purpose of obtaining the inner bark 
and the sap, both of which are highly relished for food. As they 
return to the same tree time after time, and often season after season, 
the area denuded of bark constantly grows larger, and many young 
trees are killed. Moreover, the effect of their boring is visible in 
the shape of checks, distortions, and stains years afterwards when 
the trees are felled and worked up into lumber. It has been esti- 
mated that the damage to wood products in the United States by 
these sapsuckers is more than a million dollars yearly. This in- 
vestigation of the habits of the sapsuckers and the kind and extent 
of the injuries they inflict on trees and lumber appears in the form 
of a bulletin, together with suggestions as to the best method of 
protecting trees from their attacks. 


SHORE BIRDS. 


Notwithstanding their small size and the fact that many of them 
retire to the far North to breed, our shore birds have been so ruth- 
lessly pursued by gunners that all of them are fast diminishing in 
numbers, at least one species has been exterminated, and several 
others are nearing the same end. The value of shore birds as food 
is widely recognized and is indeed the chief cause of their present 
scarcity. But few are aware that many of them do good service by 
eating noxious insects, including mosquitoes in the larval state. 
Being valuable both for food and because they destroy insects, their 
extermination would be a calamity, especially as during some part 
of the year they visit every State in the Union and range from 
ocean to ocean. The prohibition of the sale of these birds, the 
abolition of spring shooting, and the restriction of the bag limit in 
the open season will probably result in preserving the several species 
for future generations. 

CRAYFISH. 


In certain regions of the Southern States, particularly in north- 
eastern Mississippi and Alabama, crayfish are very numerous, and 
in their early stages do much damage to crops, such as corn, cotton, 
and other staples. In the States mentioned they infest a territory 
of approximately 1,000 square miles and in certain restricted sec- 
tions fairly swarm, their holes numbering thousands to the acre, 
In such places successful crop raising is impossible, and a large 
acreage noted for its fertility is practically useless because of the 
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depredations of these crustaceans. Investigations have been begun, 
having in view the discovery of a method of trapping the crustaceans 
in large numbers and their utilization for food, or their destruction 
in their holes by means of a deadly gas. The experiments are not 
yet far enough advanced to warrant definite statements, but excellent 
results have been obtained by the use of gas. 


BIOLOGIC SURVEY OF CANAL ZONE. 


The construction of a canal-across the Isthmus of Panama from 
ocean to ocean must ultimately affect the distribution of marine 
life along both coasts, while the physical changes wrought along the 
line of the new waterway, including the creation of a great fresh- 
water lake, the destruction of a belt of native forest, and the inevi- 
table introduction by commerce of new forms of both plant and 
animal life, must also considerably change Isthmian biology. A 
biologic survey of the Isthmus for the purpose of adding to our 
scientific knowledge of this recently acquired strip of territory and 
as a means of determining the nature and extent of future changes 
seemed very important, and a plan of work was entered into in coop- 
eration with the Secretary of the Smithsonian Institution, the Secre- 
tary of War, and the Secretary of Commerce and Labor. Under this 
cooperation an assistant of the Biological Survey has for several 
months been engaged in making collections of the birds and mammals 
of the Canal Zone as a basis for a comprehensive report upon these 
branches. The Isthmian region is rich in both these groups, and 
the collections already sent in are an earnest of the rich harvest 


of scientific data and specimens to be expected when the work is 
completed. 
EXPEDITION TO LAYSAN ISLAND. 


One of the largest sea-bird rookeries in the world is that on the 
island of Laysan, the most important of a series of oceanic islands, 
some 600 miles northwest of the Hawaiian Islands. These islands 
were set apart as a bird reservation February 3, 1909. 

About two years ago Laysan was raided by alien feather hunters 
and a vast number of birds were Jnlled for their plumage. During 
the year the University of Iowa planned an expedition to the island 
in order to secure material for representative groups of sea birds 
to form part of the university museum exhibit, and the cooperation 
of this department was sought for the purpose. The four men 
selected by the university were appointed temporary wardens of 
the department and, in addition to a representative series of the 
birds of the island, they will furnish a detailed report of the present 
condition of the rookeries, the number of birds that breed there, 
and the effect on the prosperity of the colony of the raid of the 
feather hunters mentioned above. 
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Biological investigations have been carried on during the year in 
Alabama, Arkansas, Idaho, Kentucky, Montana, Tennessee, Wyo- 
ming, and Virginia, and the information gathered has added much to 
our knowledge of the distribution, abundance, habits, and economic 
relations of mammals and birds. It has also yielded data for numer- 
ous corrections of life and crop zone maps and enabled answers to 
be given to numerous inquiries as to the crops best suited to speci- 
fied areas. 

A revised and corrected edition of the zone map of North America 
has been published during the year, and for the first time the out- 
lines of the ‘Tropical and Hudsonian Zones have been shown with 
some detail. While mainly extralimital, both these zones are rep- 
resented in the United States; the Tropical in Florida, the Hud- 
sonian on the higher mountains and in Alaska. 

A report on the biological survey of Colorado has been issued and 
distributed. It covers the subject of life and crop zones of the State 
and includes a detailed zone map and a fully annotated list of the 


mammals 
F GAME PRESERVATION AND INTRODUCTION. 


While the need of game protection is each year better understood, 
and while effective legislation for the preservation of game becomes 
yearly more general among the States, it is apparent that the ex- 
tinction of the wilderness by growing settlement must, sooner or 
later, deprive the United States of most of its big game, except as 
it may be preserved on lands set apart for that purpose. Hence, in 
addition to unremitting efforts to prevent rapid destruction of game 
by market hunting or excessive killing for sport, growing attention 
is demanded by the question of game preserves, both private and 
public. The Biological Survey has devoted much consideration to 
this phase of game preservation, and much work has been done in 
connection with game preserves and bird reservations. 


ELK IN WYOMING. 


At the close of the session the Sixty-first Congress made an ap- 
propriation of $20,000 for the feeding, protecting, and removing of 
elk in the region known as Jacksons Hole and vicinity, Wyoming. 
As soon as the appropriation became available two representatives 
of the Biological Survey were sent to Wyoming to do whatever was 
possible for the starving elk. As all the available hay had been 
secured by the State and was being fed to the elk, attention was 
turned to other phases of the problem, such as the conditions re- 
sponsible for lack of food, the number of elk that died from starva- 
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tion, the possibility of securing an adequate supply of hay for next 
winter, the location of available sites for winter refuges, and the 
practicability of transferring elk to other localities. As an experi- 
ment two small herds were transferred to the National Bison Range 
and the Wichita Game Refuge, and careful consideration has been 
given to the feasibility of moving others to the Medicine Bow 
Mountains and the Big Horn Range next winter. In short, a 
thorough study is being made of the elk problem in all its phases, 
and a report on the subject will soon be ready. 


IMPORTATIONS. 


The necessity for constant watchfulness to prevent the introduc- 
tion of foreign birds and mammals likely to become pests continues 
to be manifest. Three mongooses brought to New York in February, 
1911, were promptly killed on board ship, and one mongoose and two 
flying foxes on exhibition at Kansas City were placed in the safe 
custody of zoological parks. 

The importation of European partridges, which last year dropped 
from 30,000 to 18,000, rose again to 36,507. While this increase 
seems to show a growth, or at least a continuance, of the popularity 
of this bird for stocking covers, yet from other sources it is evident 
that repeated failures to acclimatize it have had a discouraging 
effect. It is important to note that 10,000 of the partridges imported 
in the current year were consigned to one destination—the State of 
Towa, which has undertaken the experiment of acclimatization on an 
unusually large scale. 


BIRD RESERVATIONS. 


One new bird reservation was established during the year on the 
Clear Lake Reservoir in the northern part of California, a few miles 
southeast of Klamath Lake. This reservation, which increased the 
total number to 52, is an important breeding ground for birds. 
Owing to the growing importance of questions arising in connection 
with three of the reservations in Oregon and Idaho, an inspector was 
appointed to visit them from time to time. Adjustment of relations 
with the public in connection with the maintenance of the Deer Flat 
Reservation will require careful consideration. The Deer Flat Reser- 
voir is the stopping place for thousands of ducks and many other 
waterfowl in the fall migration; it promises also to be an important 
nesting ground for waterfowl in the future. It is essential, therefore, 
that it receive special attention if its purpose as a bird reservation is 
to be maintained. The lake, however, is situated only 6 miles from 
Caldwell and is likely to become a summer resort. A trolley line 
connects it with Caldwell, and boats have been placed on the water 
for the use of excursionists. It may be found necessary to keep part 
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of the lake free from intrusion by pleasure seekers, at least during 
the nesting season. The question of stocking the reservoirs of Cold 
Springs, Oreg.; Deer Flat and Minidoka, Idaho; and Belle Fourche, 
S. Dak., with fish was taken up with the Bureau of Fisheries, and it 
is probable that these reservations for birds will soon become reser- 
vations for fish as well. 


NATIONAL BISON RANGE. 


No damage was done to the National Bison Range, in Montana, by 
the forest fires of 1910, although they raged around it only a short 
distance away. Fifteen buffalo calves were born in the spring of 
1911, and 3 adult buffalo, presented by the American Bison Society, 
were placed on the range. Twelve antelope from the Yellowstone 
National Park and 7 elk from Jacksons Hole, Wyoming, were added 
to the occupants of the range during the year. Four of the antelope 
died, and as no deer have been seen recently, the game on the range 
at the close of the year comprised 66 buffalo, 8 antelope, and 7 elk. In 
this connection it may be mentioned that the American Bison Society 
is taking steps, in cooperation with this department, to secure ground 
for an additional bison range in South Dakota. 


ALASKA. 


More rigid protection of deer and walrus in Alaska having been 
found necessary, new regulations were issued on July 29, 1910, short- 
ening the hunting seasons, limiting the number of deer which may be 
killed by each hunter, preventing the sale of venison during 1911, and 
prohibiting all killing of walrus in Bristol Bay and south of the 
Kuskokwim River until 1912. Only five wardens were employed 
during the year, but this number will be augmented next year owing 
to an increase of $5,000 made by Congress in the appropriation for 
warden service in 1912. 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 


During the year there were received, audited, and paid 118,921 
accounts, amounting to $15,736,198.02. More than 4,200 of these ac- 
counts, moreover, were so-called combined accounts, in connection 
with which there was probably a saving of at least 21,000 checks, to 
say nothing of the saving of other clerical labor in connection there- 
with. There were also audited and sent to the Treasury for pay- 
ment 4,368 accounts. In the payment of the 118,921 accounts men- 
tioned above it was necessary to draw 244 requisitions on the Treas- 
ury and subtreasuries and issue 225,019 checks. There were issued 
during the year 27,345 requisitions for supplies, 7,063 letters of 
authorization for travel, 44,976 requests for passenger travel, and 
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9,020 requests for department bills of lading and requests on the 
Quartermaster General for the transportation of Government prop- 
erty, while about 158,100 letters were written or received in the ordi- 
nary transaction of business. 

To carry on the work of the Department of Agriculture during 
the fiscal year ended June 30, 1911, Congress appropriated $13,487,- 
636 for the ordinary expenses of the department, in addition to which 
permanent annual appropriations amounting to $6,329,000 and 
special appropriations amounting to $1,874,614 were available, mak- 
ing a total of $21,691,250. 

The disbursements of the department for the fiscal year 1911 
amounted to $17,188,339.27, and the greater part of the balance of 
$4,496,348.68 will be required for the settlement of outstanding 
liabilities. 

The amount for rent of buildings in the District of Columbia for 
the several branches of the department was $70,481.86. 

All accounts for the fiscal year 1909 having been settled, the unex- 
pended balance of appropriations for that year, amounting to 
$306,333.71, was covered into the Treasury on June 30, 1911. The 
account for the fiscal year 1910 is still open. 

The amount estimated for the fiscal year 1913 in the annual esti- 
mates for the regular appropriation bill is $17,233,452, which in- 
cludes $1,440,000 for agricultural experiment stations; in addition to 
which there will be available permanent annual appropriations 
amounting to $5,706,000, making a total of $22,939,452. There is also 
an estimate in the sundry civil bill for printing and binding for this 
department amounting to $480,000, making a grand total of 
$23,419,452, which is an increase of $340,436 over the appropriations 
for the fiscal year 1912. This amount will be used for establishing 
new Weather Bureau stations in the fruit and horticultural sections; 
for extension of the dairy and animal husbandry work in the eradica- 
tion of tuberculosis in domestic animals; for an extension of farm 
management investigations and demonstration work in the northern 
States, and an enlargement of the scope of pathological investiga- 
tions; for additional range investigations and tree planting; for an 
extension of the work under the enforcement of the food and drugs 
act; for an extension of the soil survey work; for an extension of the 
work under enforcement of the insecticide act; and for an extension 
of the work on road management and experimental roads. 


DIVISION OF PUBLICATIONS. 


The number of different publications, circulars, and reports issued 
by the department during the year ended June 30, 1911, was 1,953, 
which is 29 less than during the previous year, but the number of 
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copies printed for distribution to farmers and others interested in 
agriculture aggregated 27,594,877, which is 2,404,408, or nearly 10 
per cent, more than during any previous year. This gratifying re- 
sult was accomplished without any increase in the appropriation for 
printing and with a slight decrease both in the appropriation and in 
the force available for the division work. 

Of the documents mentioned above, 27,250,250 were issued through 
the Division of Publications, and 344,627 were issued through the 
Weather Bureau; 18,468,277 copies were of publications issued dur- 
ing the year and 9,126,600 were reprints of publications which had 
been previously issued, but for which there was still a considerable 
demand. Of Farmers’ Bulletins, 9,219,000 were secured with the 
appropriation available, 2,054,000 of which were copies of new bul- 
letins and 7,165,000 were reprints. Many of the Farmers’ Bulletins 
have long been in use by the farmers and a large demand still exists 
for them. 

Inasmuch as the amount expended in acquiring the information 
appearing in the department’s publications is more than $16,000,000, 
the appropriation of less than half « million dollars for printing and 
binding, of which only about $360,000 is available for printing re- 
ports, bulletins, and circulars for distribution among the people, in 
order that they may avail themselves of the results of this outlay and 
these investigations, is small and inadequate. If the available in- 
formation could be placed in the hands of every farmer, a fuller 
measure of usefulness should be achieved by the department. 


POPULAR DEMAND FOR PUBLICATIONS. 


Even with the increased number of publications printed and dis- 
tributed during the year, it was impossible to supply the popular 
demand, which came from every section of the United States and 
from many other parts of the world. The department would have 
required at least 5,000,000 bulletins more than were at its disposal 
to have met the demand fully, and it was found necessary to select 
and send a few bulletins likely to be most useful to those whose re- 
quest had been for many more, and by this course make it possible 
to supply at least some bulletins to each applicant, instead of exhaust- 
ing the department’s supply in attempting to entirely satisfy a few. 
The distribution of this reading matter widely disseminates informa- 
tion along agricultural lines and is productive of a higher yield of 
better crops, better breeds of stock, new varieties of fruits, and im- 
proved conditions on the farm, the financial value of which alone 
amounts to millions of dollars annually, but the increase in comfort, 
contentment, and cheer can not be estimated. 
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With the present appropriation of $125,000, it was possible to make 
an allotment to each Senator, Representative, and Delegate of ap- 
proximately 12,500 Farmers’ Bulletins, which was admittedly insuf- 
ficient in view of the increasing number of requests received from 
them. Therefore, the matter of securing a sufficient appropriation 
should be considered with the view to increasing the allotment. Un- 
der the law only one-fifth of the Farmers’ Bulletins furnished were 
available for distribution by the department, and this is not sufficient 
to permit it to comply with one-half of the requests received, and 
makes it necessary to refer applicants to their Senators, Representa- 
tives, and Delegates, who themselves, in many cases, have already 
exhausted their supply. Hence it is obviously desirable that both the 
congressional and departmental allotments should be increased. An 
addition of $25,000 to the printing bill, available for printing 
Farmers’ Bulletins, would increase the allotment to each Senator, 
Representative, and Delegate to 15,000, and would enable the depart- 
ment to more nearly comply with the demands made upon it. 


AN ALLOTMENT OF EVERY PUBLICATION FOR SENATORS, REPRESENTATIVES, 
AND DELEGATES IN CONGRESS. 


There is a constantly increasing demand for publications other 
than Farmers’ Bulletins from Senators, Representatives, and Dele- 
gates in Congress, which the department is unable to supply, very 
much to its regret. These publications contain the results of our 
scientific investigations and experiments acquired at considerable 
expense, and they should receive the widest possible distribution 
among the people for whom they are intended. This, however, is not 
possible under the present system and with the available funds. So 
satisfactory has been the distribution of Farmers’ Bulletins that I 
am persuaded to recommend that an allotment of every publication 
issued by the department be made to Senators, Representatives, and 
Delegates in Congress. They are in close touch with the people and 
would be able to give the publications a wider and wiser distribution 
than they now receive. A considerable increase in the appropriation 
for printing would be necessary, but it is believed that the results 
would be so valuable and enduring to the people as to justify the 
additional expenditure. The subject is worthy of serious consid- 
eration. 

SCIENTIFIC AND TECHNICAL PUBLICATIONS. 


Our scientists are constantly conducting investigations and mak- 
ing important discoveries which are of great value to agriculture, 
but the published results are not always adapted to the present uses 
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of the great mass of the department’s correspondents. The informa~ 
tion they contain is necessarily couched in more technical and scien- 
tific language than is desirable in popular pamphlets; hence the 
bulletins are printed in limited editions as permanent records of the 
achievements of the department in scientific research, and for dis- 
tribution to libraries, collaborators, and scientists, both in this coun- 
try and abroad, and to such persons as are lkely to find them 
of special value. Publications of this class represent only about 2 
per cent of the total output, but owing to their greater length, the 
use of more expensive illustrations, and the necessity for more ex- 
pensive paper, they use up about 20 per cent of the appropriation for 
printing and binding. The advisability of securing additional funds 
for publishing larger editions of bulletins of this class should be 
seriously considered, as it is believed that the publications should 
have a wider distribution. 


ECONOMIES EFFECTED. 


The channel through which the department distributes the results 
of its investigations and other information it desires to disseminate 
among the people, and especially the rural population, is its publica~ 
tions, the editing and distribution of which is the province of the 
Division of Publications. It is the function of that division to meet 
the department’s requirements for printing and binding and to 
accomplish this with an almost always inadequate appropriation. 
Hence the economies of the division tend in the editorial work to 
the condensation of statement and improvement in form of the 
printed documents, and in the distribution work to closer organiza~ 
tion and efficiency and expedition. 

The extent of the work performed in the division is dependent 
upon the growth of the department and the activity of its various 
agencies, and this activity depends upon so many extraneous con- 
ditions that it is not possible to even approximate at the beginning: 
of the year the amount of printing which will be required. Its opera- 
tions, therefore, may be accepted as an accurate index of the depart- 
ment’s work. The magnitude of the work devolving upon the editors 
is apparent when the large number of publications issued and the 
enormous amount of miscellaneous printing required by the depart- 
ment are taken into consideration. 

Perhaps the most striking feature of this division’s work was its 
success in promoting economy. Many manuscripts were reduced in 
size, illustrations were limited to those absolutely necessary to illus- 
trate the text, and the tables were greatly condensed. 

In many cases large savings were effected in the cost by reduction 
or other changes in the shape or size of blanks, eliminating waste in 
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cutting the paper and substituting a perfectly satisfactory paper, 
but of a cheaper grade, for a high-priced article no better fitted for 
the purpose. The economy effected in this kind of work, however, is 
not confined to the manuscript and illustrations after being sub- 
mitted. The division’s supervision has exercised a healthful in- 
fluence throughout the department, tending to a more careful prepara- 
tion of the manuscripts, a more critical selection and minimization 
of illustrations, and less change in proof of the authors. The use 
of a more durable paper for some of the publications of the depart- 
ment has been adopted, insuring the permanent preservation of its 
valuable publications and at the same time lessening the weight of 
the bulletins; while for the publications issued in large editions and 
of a more temporary value a lighter paper has been adopted, reduc- 
ing both the cost to the department and the cost of transportation 
through the mails. To add to the value and completeness of the pub- 
lications indexes are prepared for those which are of such size as to 
require it. The division also prepares and maintains a detailed card 
index of the contents of all publications of the department—perhaps 
the only one in existence. 


ILLUSTRATIONS. 


During the year the division prepared 1,566 original drawings, 
produced 71,224 photographs, and filled 224 orders from outside de- 
partments for photographic work, which required the reproduction 
of 2,694 photographs, costing the purchasers $596.53. On the order 
of the department 1,252 duplicate electrotypes of illustrations were 
made for miscellaneous applicants by private firms, for which the 
applicants paid to the manufacturers a stipulated price per square 
inch. This growth in the photographic work has continued without 
increase in force. These facts do not convey an adequate idea of 
the constantly increasing demand upon that branch of the division 
from the other bureaus of the department, nor do they indicate 
the amount of labor and skill necessary to produce such technical 
and artistically correct illustrations as appear in the department’s 
publications. 

SALES OF DEPARTMENT PUBLICATIONS. 


As stated above, the department is often unable to furnish publi- 
cations requested by applicants, either because the supply is ex- 
hausted, or because the publication is of such a character that it 
can not be widely and gratuitously distributed. To meet such cases 
Congress has wisely provided a relief through the Office of Superin- 
tendent of Documents of the Government Printing Office. 

This official is authorized by law to sell Government publications 
at the nominal cost of printing and paper plus 10 per cent, and his 
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sale of the publications of the Department of Agriculture during 
the last six years shows how increasingly interested the people have 
become in the department’s work, for in 1906 only 47,745 copies of 
our publications, costing the receivers $5,388.28, were sold, while in 
1911 the same official disposed of 183,577 copies, at a cost to the 
purchasers of $18,657.17. Under the operations of the law the 
Superintendent of Documents is permitted to reprint and sell pub- 
lications as long as there is a demand for them, paying for the re- 
printing out of the receipts from previous sales. During the year 
he reprinted 633 publications of the department, the editions aggre- 
gating 170,325 copies. Thus only 13,252 of the number sold by the 
Superintendent of Documents were furnished by the department. 
_.In previous years the records of the Office of Superintendent of 
Documents indicated that the purchases were generally from among 
the scientific and technical publications of the department, but current 
records show that while there has been a healthy increase in the 
number of scientific and technical department bulletins distributed 
through his office the great increase shown by his report was in the 
more popular and smaller publications, which give in a practical 
way the results of the scientific investigations. This proves that the 
rural population in greater numbers is seeking the aid of the depart- 
ment and is willing to pay for the documents needed when the 
department’s supply will not permit of gratuitous distribution. 


PUBLICATIONS FOR RESTRICTED AREAS, 


The department’s correspondence relating to its publications shows 
an increasing demand for information relating to particular locali- 
ties or sections of the country, which it is often difficult to supply in 
printed form and which requires a disproportionate amount of labor 
to present in an individual letter. 

During the last two years there has been an increasing demand for 
information in regard to the agricultural possibilities of the different 
States. Information of this kind can be found in the soil surveys; 
but these, owing to the colored maps, are expensive, and, more- 
over, are not available for general distribution, as the editions for 
departmental use are limited to 1,000 copies. The appropriation for 
Farmers’ Bulletins provides for publications adapted to different 
sections, and many of those more recently issued have been prepared 
with a view to the needs of restricted areas. A Farmers’ Bulletin 
for each State, presented in popular style, is therefore contemplated. 


LARGER EDITIONS OF 100-PAGE PUBLICATIONS. 


Under the provisions of the printing bill now pending in Congress 
it would be possible for the department to print as many as 2,500 
copies of bulletins exceeding 100 octavo pages, which at present and 
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for several years have been limited to editions of 1,000 copies. In 
many cases these bulletins have been of great scientific value, and the 
inability to distribute them more widely among the colleges and 
universities and in the scientific world generally has been a matter 
of regret and has deprived many of valuable information. It is 
hoped that the provision will prevail. 


USE OF OUR PUBLICATIONS BY SCHOOLS. 


The demand for the department’s publications for use in schools of 
all grades continues to increase and is far beyond our ability to sup- 
ply. Of course an effort is always made to furnish to each school 
making requests as varied and as large a supply as the limited 
number at our disposal justifies, for it is believed that such distribu- 
tion encourages agriculture and increases the prosperity of the Re- 
public. An increase of the appropriation with the view of more 
nearly meeting the demands of these young men and women is worthy 
of serious consideration. 


BUREAU OF STATISTICS. 


The quantitative interpretation of the figures indicating the 
monthly condition of those growing crops of which estimates of 
production are made at the close of each year is an important feature 
added this year to the crop-reporting system of the department. 

Since the significance of the monthly condition figures has been 
interpreted by the department, the various private interpretations, 
both by individuals and commercial organizations, differing in their 
statements, have practically ceased, and it has been generally con- 
ceded in all quarters that the interpretations emanating from the 
Bureau of Statistics are the fairest and the most authentic figures 
possible to be based on the crop condition report. 

All the leading crops except cotton are included in these quanti- 
tative interpretations. With cotton, however, it is impracticable to 
interpret the condition figures, as the amount of abandoned acreage 
is lacking, can not be ascertained until the close of the season, and 
is essential to reasonable accuracy in the translation. 


COST OF CROP PRODUCTION. 


The result of the investigation upon the cost of producing corn, 
wheat, and oats, published in several numbers of the Crop Reporter, 
made it evident that the cost of producing crops varies widely in 
different sections of the country. The average cost per bushel of 
producing corn was found to be 37.9 cents (including rental charges), 
varying by States from 30 cents in Iowa and South Dakota to 72 
cents in Maine; the average cost of producing wheat was 66 cents 


REPORT OF THE SECRETARY. 1 


per bushel (including rental charges), varying by States from 44 
cents in Montana to 96 cents in South Carolina; and the average 
cost of producing oats was 31 cents per bushel (including rental), 
varying by States from 23 cents in Montana to 56 cents in Con- 
necticut. 

It is proposed to continue this line of investigation. 


PROPORTIONED CAUSE OF CROP DAMAGE. 


The results of the first inquiry into the amount of damage done 
to each important crop in 1909 was published in November, 1910. 
The summary showed that 81.8 per cent of the total damage is at- 
tributed to unfavorable climatic conditions, 4.8 per cent to plant dis- 
eases, 7.9 per cent to insect pests, 1 per cent to animal pests, 1 per 
cent to defective seed, and 3.5 per cent to unknown causes. 


CROP REPORTING. 


Investigations of the crop-reporting systems of several countries 
of Europe show beyond doubt that the systems of the countries visited 
contain no better features, and, as a rule, cover no range broader 
than our own; in fact, it was found that the system prevailing in 
this department, and already many years in operation, is far in 
advance of that of any other country. 

Many thousand reports received regularly from the voluntary cor- 
respondents are tabulated, and these form the basis of the crop re- 
port figures given out each month. 

The total number of questions asked of all classes of correspondents 
in the calendar year 1910 amounted to 2,582. Of these 2,003 were for 
use in making the crop report and 579 for special investigations. 
From the township correspondents alone 2,427,000 replies were re- 
ceived. 

A notable addition to the monthly reports of prices was a schedule 
comprising about 20 of the principal products of the farm other than 
the 14 which are reported on by the county correspondents. 

A comparative statement of monthly receipts of eggs and poultry 
was compiled each month and published in the Crop Reporter, show- 
ing the relative increase or decrease from month to month in the 
quantities received by large dealers who buy from the country, and 
the receipts at important markets. 

If the preliminary work attempted toward compiling a statement 
of the quantity of apples shipped from the principal producing 
regions is successful, such a statement will be issued in the near 


future. AGRICULTURAL PRODUCTION AND POPULATION. 


Owing to the prevalence of high prices there has developed a gen- 
eral impression that the agriculture of this country is unequal to the 
needs of the increasing population. An investigation of the facts 
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with regard to this condition failed to establish any cause for alarm. 
On the contrary, it is evident that this country has been passing 
through phases of agriculture in which declines in production per acre 
are the result of exploiting new land and in which recuperation fol- 
lows with a pace greater than that of increase of population. 

Just prior to the close of the fiscal year two investigations were 
begun relating to the development of agriculture as influenced by 
transportation companies, one with special reference to such topics as 
the movement of agricultural population and the occupation of rail- 
road lands, and the other to the changes in the cost of distributing 
perishable farm products. 


COST OF FARMERS’ SUPPLIES. 


From an extensive inquiry made among retail dealers doing busi- 
ness with farmers it appears that most articles purchased by farmers 
cost more in 1910 than in 1909, the average increase being about 
1.5 per cent. The purchasing power of produce of 1 acre in 1910 
was 7.3 per cent less than in 1909, but still about 44.1 per cent more 


than in 1899. 
SEEDTIME AND HARVEST. 


An unusually large undertaking of the pioneer sort was the work 
in the investigation of the dates of planting and harvesting in the 
United States and foreign countries, which has been continued and 
is so far advanced that the report on cereal crops, flax, cotton, and 
tobacco is now in press, and there is prospect of completing the 
reports on forage crops, truck crops, and seedtime and harvest in 
foreign countries during the fiscal year 1912. The plans of the 
work have been original, and in the processes of treating the primary 
materials for the deduction of conclusions there have been many 
practical problems to solve. 


LIBRARY. 


‘The accessions to the department Library during the past year, 
exclusive of current periodicals, exceeded those of any previous year 
and amounted to 8,816, bringing the total number of books and pam- 
phlets on July 1, 1911, to 115,653. More than half of these acces- 
sions were received by gift or in exchange for department publica- 
tions. In addition to the accessions noted above the Library received 
currently nearly 2,000 periodicals. 

During the year the Library completed the first volume of its 
Monthly Bulletin, for which an author index was issued, thus ren- 
dering the Bulletin more useful for reference than was the case with 
the former list of accessions. 
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Although the Library’s collection of books on agriculture and 
related subjects is probably unsurpassed in the country, the resources 
of other libraries are also used to aid in the investigations of the 
department, 6,397 volumes having been borrowed during the year 
from Washington libraries and 69 from libraries in other cities. On 
the other hand, the department Library is frequently called upon to 
lend books to scientific institutions outside the city, especially to the 
State agricultural colleges and experiment stations. During the year 
615 books were thus lent. Several of the other Government offices in 
the city also use the Library freely. 

During the year about 2,000 duplicates received by the Library, 
for the most part official publications, were distributed to the libra- 
ries of the State agricultural colleges and experiment stations to help 
in completing their files. 


OFFICE OF EXPERIMENT STATIONS. 
@ 


RELATIONS WITH AGRICULTURAL EXPERIMENT STATIONS. 


The better financial conditions resulting from the increased Federal 
funds and other resources, as well as the growing demands of a pro- - 
gressive agriculture in general, have continued during the year to 
increase the working efficiency of the experiment stations and to widen 
the scope of their activities. 

The appropriations provided for by the acts of Congress, which 
were received by 56 of the stations, amounted to $1,539,000 for the 
fiscal year ended June 30, 1911. The appropriations made by State 
legislatures for the work of the experiment stations again amounted, 
during the year, to over $1,000,000, and the fees received from the 
different kinds of inspection work, together with the amounts realized 
from the sales of farm products and secured from other local sources, 
aggregated about $500,000. 

Progress was made during the year in widening the scope and in- 
creasing the efficiency of extension work. To this class of work over 
100 persons are at present devoting their entire time. The organiza- 
tion, development, and growth of extension departments as separate 
branches indicate that it is realized that the stations themselves must 
remain true to the purpose for which they were established and for 
which they are maintained, namely, scientific investigations of the 
problems relating to agriculture. 

One of the important features of the stations’ work has related to 
dry farming, with a bearing not only upon the crops and methods of 
culture adapted to regions of deficient rainfall, but also upon the 
complex relations of water to the growth and health of plants, the 
nature of drought resistance, and the means of producing plants re- 
sistant to adverse climatic conditions. The California Station, among 
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others, made notable progress in the study of the relation between the 
water supply of the soil and the growth and health of plants, i. e., the 
true duty of water in plant growth. It has been shown that, while 
deficiency of water retards the growth of plants, excess of water, as 
in careless irrigation, may seriously affect their health. 

The work of the stations is emphasizing more strongly each year 
the fact that progress in the improvement of agricultural crops must 
be based upon a fundamental, scientific knowledge of the nature of 
the qualities it is desired to develop and perpetuate, as, for example, 
yielding capacity, drought resistance, disease resistance, hardiness, 
and the like. 

The Wisconsin Station is preparing to distribute a considerable 
number of new varieties of plums and apples that have been devel- 
oped at the station. In 1910 it distributed over 300 pounds of im- 
proved tobacco seed to growers in the State. Pedigreed barleys have 
been disseminated through the Wisconsin Experiment Association. 
The work has been extended to include boys’ clubs, and contests have 
been arranged in growing corn, barley, and oats, $18,000 in premiums 
being offered in various fairs, contests, ete. The yield of a pedigreed 
_ strain of oats on the station farm is reported at 76 bushels per acre. 

The plant-breeding work in the department of horticulture in the 
South Dakota Station has become very extensive. Some excellent 
hybrid plums, plum and sand-cherry crosses, and hybrids of raspber- 
ries have been given to the public, and others are receiving final trial 
before they are distributed. The hybrids of purple-leafed plum of 
Persia with the sand cherry have turned out to be valuable orna- 
mentals, and the union of the native plum and the Chinese apricot 
has resulted in varieties promising as profitable market fruits. A 
hybrid raspberry sent out from the station is winning much favor 
over a wide area of the Northwest and is the hardiest raspberry so far | 
produced. The same department is carrying on alfalfa-breeding 
work, in which seven or eight species of Medicago are being used, to 
develop hardy strains for hay, pasture, and seed production. This 
station is also carrying on work in the breeding of sugar beets in 
cooperation with this department. This work has so far resulted in 
more than 40 different strains of selected beets, as many more cross- 
bred varieties, and a number of single individuals selected on account 
of excellence. As a result of several seasons’ work it is claimed that 
hybrid sugar beets have not given as good results as those developed 
from a process of straight selection from known mother beets. In 
sugar-beet breeding work carried on by the Utah Station, strict-meth- 
ods of pedigreed breeding are employed, and the total hereditary 
power of each original mother is ascertained. The seed produced last — 
year showed a gain of over 1} per cent in the sugar content as com- 
pared with the imported seed of the same original strain. 
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Many of the stations have achieved noteworthy results and ob- 
served valuable points in the improvement of field crops. 

The work of the North Dakota Station in plant breeding was par- 
ticularly large in breeding alfalfa, corn, and winter grains. The 
blue-stem wheat was largely disseminated through the demonstration 
farms; the result of 17 years’ work was the first blue-stem seed 
distributed by the station. The yield at the station in the very dry 
year of 1910 was 274 bushels per acre on 5 acres, while the average 
wheat production for the entire State was estimated at only 54 
bushels per acre. A winter rye bred by the station proved hardy to 
a considerably greater degree than common rye sown in the country 
and gave greater yields. In a similar way the development and dis- 
tribution of new varieties among farms of the State was continued 
by the Minnesota Station. A new variety of winter wheat and three 
varieties of oats originated at the station, and which outyielded ordi- 
nary grains by 15 to 25 per cent, were distributed. One variety each 
of wheat, oats, corn, and flax originated and sent out by this station 
have become known commercially and are now quite widely grown 
in Minnesota and the adjoining States. 

The increase and fixation of desirable properties in plants by the 
Ohio Station included work with 130 strains of alfalfa propagated 
from seed from as many different plants, 245 strains of red clover, 
100 strains of corn, 569 strains of oats, 125 strains of soy beans, and 
1,560 strains of wheat. Pedigreed strains of corn have been de- 
veloped which are thus far yielding 5 to 14 bushels more than the 
original varieties; pedigreed strains of oats and wheat are yielding 
3 to 6 bushels more than the original stock, and soy beans 24 to 6 
bushels more. It is estimated that the hybrid wheats originated and 
distributed by the Washington Station for the last four years re- 
sulted, in the season of 1910, in an increase of 1,500,000 bushels in 
the production of wheat. 

Special attention is being given to problems of soil bacteriology, 
including the importance of humus as a medium of existence for the 
soil organisms which have to do with soil fertility. The Colorado 
Station has demonstrated the occurrence of areas of soil in irrigated 
orchards and sugar-beet fields containing nitrates in such excessive 
amounts as to destroy the crops. Apparently the excess of nitrates 
is due to phenomenal bacterial activity, and the problem is to devise 
means for the utilization of this rapid nitrate formation for bene- 
ficial purposes and to prevent it from becoming a menace to crops. 
The California Station in studying soil bacteria under arid condi- 
tions found nitrifying bacteria down to a depth of 12 feet, while in 
humus soils they occur within the first 6 inches. Results secured at 
the Kansas Station suggested that plowing from 8 to 10 inches deep 
tends to increase the number of soil bacteria in both sandy and silt 
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soils, and also tends to increase bacterial activity. The maximum 
number of bacteria was found within the fifth and sixth inches of 
the soil. An increase in soil temperature was found to increase the 
activity of the bacteria and an excess of moisture to reduce their 
number. The Montana Station observed that where moisture con- 
tent of the soil was good the nitrate formation was relatively high. 
In connection with these studies it was shown that the great benefit 
from summer fallow was due to nitrates accumulated in the moist 
soil during the fallow season, which gives a rapid growth the fol- 
lowing year, so that the crop usually has advanced beyond the stage 
of liability to serious injury before the dry period of the year arrives. 

The Utah Station in studying the formation and movement of 
nitrates in irrigated soils found that the nitric nitrogen tended to 
accumulate in the lower foot sections during winter and spring. 

In a series of feeding experiments the Nebraska Station demon- 
strated that when corn is above 35 cents per bushel and alfalfa not 
over $7 per ton, the old method of fattening cattle for market, which 
consists of feeding heavily with grain and using little roughage, is 
much less profitable than a moderate use of grain and correspond- 
ingly more roughage. In a five-year trial of fattening cattle on blue- 
grass pasture at the Missouri Station, better gains were made and a 
more uniform finish was obtained when corn was substituted for 
either gluten, linseed, or cottonseed meal. 

The Tennessee Station has worked out double cropping systems for 
the State under which two crops are grown on the land annually, and 
in that connection has been able to maintain a steer for every acre in 
this work. 

The North Dakota Station conducted feeding experiments with 
hogs, in which different feeds were compared. It was found that 
corn produced a much larger proportion of fat than barley and in 
consequence made a poorer grade of pork. It required 18 per cent 
more of barley than of corn to produce a given gain in weight. An- 
other test showed that ground rejected wheat produced good gains 
when fed to swine with shorts. In comparison with corn it required 
8.9 per cent more rejected wheat than corn to produce the same gains, 
but the quality of pork produced was better than that produced on 
corn. 

Several of the stations have shown that heavy feeding of silage— 
up to over 40 pounds a day—can be followed with advantage in fat- 
tening cattle. In one instance 3 pounds of gain a day were made in 
this manner, with little grain, and the beef was finely finished. In 
this connection it is worthy of mention that a number of stations have 
given considerable attention to silo construction. The Iowa Station 
has designed a silo built of hollow tile, reenforced between courses of 
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blocks, which is proving very efficient and cheaper in construction 
than concrete where sand and gravel have to be shipped in. 

In testing different methods of preparing corn for hogs, the Iowa 
Station found that the most satisfactory results were secured from 
feeding dry ear corn until the hogs weighed about 200 pounds. For 
heavier hogs soaked shelled corn gave the most economical gains of all 
the forms in which corn was fed. In experiments in hogging down 
corn this station has produced pork at less than 3 cents a pound. 

At the New York Cornell Experiment Station it was found that 
mangels raised at a cost of $4 per ton and judiciously used to take 
the place of one-half of the grain ordinarily fed are profitable in 
feeding the dairy cow. 

The results of shelter experiments conducted at the Pennsylvania 
Station showed that steers fed in an open shed on succulent rations, 
including silage, made more rapid and cheaper gains and attained 
a higher finish than similar cattle fed in the same way in the base- 
ment of a barn. 

Along horticultural lines studies at the Missouri Station on the 
dormant period of plants have shown that hard freezing or severe 
drought will force the development of buds, and that anything that 
will delay ripening will cause a prolonged resting period. Late 
growth due to fertilizing and cultivation has resulted in heavy 
crops of fruit where frosts destroyed those in orchards which were 
permitted to mature in a normal manner. Peach trees pruned ac- 
cording to the methods advocated by the station were made to 
produce two additional crops in eight years. Last year the Jonathan 
apple orchard on the horticultural grounds returned over $300 per 
acre, while unsprayed Jonathan apples in the neighborhood had 
almost no marketable fruit. In a demonstration experiment a 
sprayed acre of Jonathan apples in a commercial apple orchard pro- 
duced more marketable apples than the remaining 139 acres which 
were not sprayed. 

The Arizona Station has worked out two methods of artificial 
ripening of dates, which will largely overcome the failure of the 
fruit to ripen sufficiently early and its tendency to sour in damp 
weather during the ripening period. One method depends upon 
stimulation of the ripening process by chemicals at ordinary tem- 
peratures; the other method consists in heating under controlled 
conditions of moisture. Both .methods are practiced and give a 
finished product of high quality. The Arizona Station now recom- 
mends the planting of Deglet Noor palms in the Salton Basin, along 
the lower Colorado, and in southern Arizona up to the altitude of 
1,200 feet. 
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After experimenting with orchard fertilizers for 15 years, the 
New York State Station has concluded that commercial fertilizers 
are of little benefit to young apple orchards growing on soils natu- 
rally suited to apple culture, provided the orchards are well tilled, 
well drained, and properly supplied with organic matter from stable 
manure or from cover crops. 

The entomologist of the Kansas Station has demonstrated the 
practicability of high temperatures as an efficient method of control 
of insects in stored grains. The method has been successfully in- 
stalled in several mills in the State. He has also shown that the 
chinch bug winters in bunch grasses in Kansas, and that burning 
_ over these areas materially reduces the attack of the chinch bug the 
next year. In connection with inspection work carried on in co- 
operation with the State horticultural department and provided for 
by the State horticultural law, the Maryland Station discovered over 
700 nests of the brown-tail moth in imported nursery plants and 
destroyed them to prevent distribution. 

The New Hampshire Station demonstrated the possibility of con- 
trolling the black fly in the White Mountains by treating streams 
where these flies breed with a suitable soluble oil, which kills tne larvee 
without injury to the trout in the stream. 

The veterinary department of the Delaware Station, in coopera- 
tion with the Bureau of Animal Industry of this department, has 
produced a serum with which sheep may be protected against an 
otherwise mortal dose of anthrax bacilli and an immediate passive 
immunity produced. In an investigation of the strongyloid para- 
sites of calves the South Carolina Station has found that their attack 
may be avoided by keeping animals on other than low, moist pastures. 

The Minnesota Station reports in its studies on stable ventilation 
that the relative percentages of oxygen and carbon dioxid do not 
seem to be of material effect, but that the confined air seems to in- - 
fluence the kidney secretions. It was observed during the year that 
pigs from immune sows appear to be born with very high resistance 
to cholera. This natural immunity was found to disappear gradu- 
ally, but was sufficient up to at least 5 weeks of age to make it pos- 
sible to inoculate such pigs with very high virulent blood with an 
unimportant percentage of loss. 

The California Station found that under California conditions the 
use of bovo-vaccine seemed to produce some immunity against tuber- 
culosis but to fail in protecting calves until 24 years old. It was 
also found that tuberculosis spreads rapidly in cattle under strictly 
outdoor conditions. 

The dairy expert of the New York Cornell Station in his work 
with the milking machine found that immersion of the milking parts 
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of the machine in a 10 per cent solution of common salt between milk- 
ings was more efficacious than steaming. The germ content of the 
milk was found to be determined largely by the efficiency of the air 
filters of the machine. 

The principles underlying the making of ice cream and the factors 
which influence the process and the product were studied extensively 
at the Vermont Station, and an epoch-making bulletin was issued on 
the subject. The Iowa Station published a bulletin on a new and 
healthful frozen dairy product worked out by the dairy department 
of the station, and named lacto. 

In the Eastern States the work of the stations continues to indi- 
cate the advisability and practicability of growing alfalfa in many 
sections. Last year the New Jersey Station’s alfalfa field of 10 
acres, seeded the year before, produced a total of 60 tons of hay. 
The New York Cornell Station in studying the relation of lime to 
the growth of this crop found that the protein content of alfalfa 
grown on lime soil is markedly greater than that of plants grown 
on soil in need of lime. In the particular experiments the difference 
amounted to 88 pounds of protein per ton of alfalfa hay. It was 
also observed that the growth of alfalfa increased the nitrifying 
power of the soil for at least certain periods in the growth of the crop. 

The Nebraska Station, in studies of the water requirements of 
plants by a new method perfected by the station, has found in two 
dry years that there was a distinct economy of water with narrow- 
leaved corn as compared with broad-leaved. The strains with a 
high leaf area yielded 43.6 bushels per acre, while those with a low 
leaf area produced 52.1 bushels. The Delaware Station states that 
a fall growth of crimson clover may furnish 50 to 100 pounds of 
nitrogen per acre and be profitable even though the crop is winter- 
killed, and that the first month’s growth in the spring usually 
produced about one-third of the total yield of nitrogen. It was 
determined that when the crop was removed 35 to 40 per cent of 
the nitrogen was left in stubble and roots. 

The New Jersey Station has worked out a bacteriological method 
of determining the availability of nitrogenous fertilizers which 
promises to be of great practical value. It is based upon the rapidity 
with which the nitrogen of such fertilizers is converted into ammonia 
by bacteria. 


THE AGRICULTURAL COLLEGES AND SCHOOLS. 


The promotion of agricultural education has become a world-wide 
inovement. There is now scarcely a civilized country in which no 
provision is made for specific practical instruction in agriculture, 
and wherever governments are establishing universities they are pro- 
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viding as liberally for colleges of agriculture as for those of the lib- 
eral arts and the professions. In this country many of the State 
universities are indebted largely to their colleges of agriculture for 
their present liberal support and large attendance of students, and 
some of them have actually grown within a few years from small 
land-grant colleges to large State universities. 

The past year has been one of the best in the history of the Ameri- 
ean agricultural colleges. They have had more liberal appropria- 
tions from their respective legislatures and a larger attendance of 
students than ever before, and more of them have made provision 
for reaching the farmer and his wife and children upon the farm 
through the establishment of extension departments and the mainte- 
nance of training courses in agriculture for public-school teachers. 
Such courses were maintained in at least 46 of the agricultural col- 
leges, and in 22 of them regular four-year courses for teachers were 
offered. 

The success of the agricultural colleges and their efforts for the 
development of other educational agencies for the farmer have re- 
sulted in the very rapid growth recently of secondary schools of agri- 
culture and of departments of agricultural instruction in public high 
schools. Several of the States have established complete systems of 
agricultural high schools, while others have adopted the policy of 
giving bonuses to existing high schools to encourage the establish- 
ment and proper support of agricultural instruction. During the 
year the legislatures in Maryland, New York, North Carolina, and 
Wisconsin passed laws providing for State aid for such high-school 
departments, and Minnesota and Virginia increased the amount of 
money available for such purposes. Minnesota now provides $2,500 
for each of 30 high-school departments of agriculture, home eco- 
nomics, and manual training, and $1,000 for each of 50 other such 
departments. There are 10 States that give aid for high-school 
departments of agriculture. 

In an advisory capacity this department is aiding the State author- 
ities in the promotion of agricultural education by maintaining in the 
Office of Experiment Stations a small agricultural education service, 
which studies the various systems of agricultural education, investi- 
gates methods of teaching agriculture, prepares publications for 
teachers and others interested in promoting the educational efficiency 
of the people living in the country, brings the large amounts of new 
information on agricultural subjects published by the department and 
the experiment stations to the attention of teachers and students, and 
in general acts as a clearing house for agricultural education in this 
country. In this way 22 different States were given special assistance 
during the year. 
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The work of the department in aid of farmers’ institutes has con- 
tinued under the direction of the Office of Experiment Stations. The 
reports of the several States show that during the year 5,712 regular 
institutes were held, consisting of 16,578 half-day and evening ses- 
sions, with an attendance of 2,094,155. Special institutes, movable 
schools, railroad specials, and other forms of agricultural extension 
had an attendance of 1,323,793, making the total attendance upon 
all forms of institute activity 3,417,948, an increase of 484,704 over 
that of the previous year. 


THE DEPARTMENT’S INSULAR AGRICULTURAL EXPERIMENT STATIONS. 


An eminently successful year has been reported by the stations 
maintained by the department in Alaska, Hawaii, Porto Rico, and 
Guam. The energies of these stations continue to be directed toward 
the diversification and improvement of the agriculture of their re- 
spective regions. These represent the widest extremes of agricul- 
tural conditions, from the arctic agriculture of Alaska to the tropical 
conditions of Hawaii, Porto Rico, and Guam, and present agricul- 
tural possibilities of the greatest diversity. That these stations are 
growing in the esteem and confidence of the people for whom they 
are maintained is shown by the rapid growth in correspondence, in 
the demand for publications, and in individual requests for advice 
as well as in the readiness to engage in cooperative work of all sorts 
and the increasingly generous private and community contributions 
of funds. The scientific work of these stations is attracting wide 
attention; their publications are noted in the principal scientific 
review journals of the world, and in not a few instances have been 
republished in foreign countries. 

Through local contributions several additions have been made to 
the cooperative demonstration farms maintained by some of the sta- 
tions. These farms will furnish the means of demonstrating the 
more practical results of the stations’ work, while the more technical 
experiments are carried out at the station proper. 


THE ALASKA STATIONS, 


The work at the agricultural experiment stations in Alaska has 
been carried out during the year in accordance with the plans out- 
lined in former reports.’ At Sitka horticultural and plant-breeding 
work is given prominence. At Rampart the principal work is in 
testing and breeding varieties of grain and in experiments with 
potatoes and hardy leguminous plants. Farming on a commercial 
scale as it must be practiced by settlers is carried on at Fairbanks, 
and at Kodiak breeding and care of live stock are the principal in- 
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vestigations. For the present this work is confined to cattle and 
sheep. The work with hybrid strawberries at Sitka has been con- 
tinued with marked success and this station continues to propagate 
and distribute for trial a large number of fruit trees and bushes, 
and some ornamental plants. Comparative tests of about 60 varie- 
ties of potatoes, and of many varieties of cabbage, cauliflower, and 
other vegetables are being continued at the Sitka station to determine 
which varieties are best adapted to the climatic conditions of the 
coast region. 

At the Rampart Station efforts to grow barley and oats have been 
uniformly successful and a number of crosses of varieties of barley 
have been made, some of which appear to have desirable qualities. 
Most of the spring-sown grains matured their crops this year. Some 
of the winter grains were partially destroyed by hard freezing before 
the ground was covered with snow. Potatoes have also been grown 
with success at this station. At the Fairbanks Station an attempt 
is being made to grow grain, hay, and potatoes on a commercial scale, 
but up to the present the principal energies have been expended in 
extending the area of cultivable land, about 70 acres being now 
under the plow. In 1910, in spite of injury to the plants by frost, 
several hundred bushels of potatoes were produced, of which $1,500 
worth was sold. At the Kodiak Station, which is devoted mainly 
to animal production, 82 head of purebred Galloway cattle of all 
ages, 10 grade cattle, and 89 sheep and lambs were successfully win- 
tered on native forage supplemented by a small amount of purchased 
grain feed, and there does not appear to be any reason: why stock 
raising should not be made a success in the coast region of Alaska, if 
care 1s exercised in selecting the stock and keeping it well housed and 
fed during the winter. 

THE HAWAII STATION, 


At the Hawaii Station the investigations outlined in previous 
reports have been continued and a number of new lines of work have 
been begun. The work with cotton continues to attract favorable 
attention, and it would seem that the profitableness of this new 
agricultural industry has been demonstrated. The Japanese rices 
imported by the station have been successfully grown, and samples 
submitted to rice consumers have been pronounced equal in quality to 
the imported Japanese rice. The importance of this fact is apparent 
when it is known that one-half to 1 cent per pound more is paid 
for Japanese than for other rice. Fertilizer experiments with rice 
and taro have given results which show how important improve- 
ments may be made in the methods of fertilizing these crops. In 
continuation of the work with pineapples, it has been shown that the 
chief difficulties with this crop are due to a lack of drainage and in 
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certain restricted localities to too much manganese in the soils. It 
has also been found that pineapples can be profitably grown in 
Hawaii with less rainfall than has hitherto been thought necessary. 
Experiments with broom corn at the station were so successful that 
this crop is being planted to some extent and a broom factory has 
been established in Honolulu. The station has carried on a number 
of experiments with various tropical fruits, and among other things 
has worked out a very successful budding method for avocados, has 
demonstrated the possibility of the orchard production of the papaya, 
and has aroused interest in improved methods of banana culture. In 
view of the shortage of forage in the islands the station is encourag- 
ing the culture of forage plants, especially with reference to ranch 
conditions. During the year the station established with Territorial 
funds 3 demonstration farms, 1 on Kauai and 2 on Hawaii. Similar 
farms are to be established elsewhere. 


THE PORTO RICO STATION. 


The Porto Rico Station has made substantial progress during the 
year both in equipment and in lines of work, and there is evidence 
that the relations of the station with the people of Porto Rico are 
most satisfactory. In accordance with the terms of the last appro- 
priation act, coffee investigations were made a more extensive part of 
the station work during the year. The introduction of the higher- 
priced coffees into Porto Rican culture has been continued and some 
of the Java varieties are coming into bearing. Some 3-year-old trees 
have borne at the rate of 800 pounds merchantable coffee per acre, 
while the average of the island is only about 200 pounds per acre. 
Considerable attention has also been given to the study of the means 
of control of various insects and diseases to which the coffee plant is 
subject. The horticultural work of the station was considerably ex- 
tended and included investigations on grafting stocks, fertilizers, 
and cover crops for citrus fruits. Especial attention was given to 
the introduction and propagation of the better varieties of mangoes, 
more than 40 varieties having been introduced from various tropical 
countries. The work in animal husbandry was also broadened and 
now includes horse breeding to improve the size and conformation 
of the horse, breeding for work oxen and dairy cattle, as well as the 
introduction and breeding of hogs, sheep, and poultry. Preliminary 
investigations on the production of forage have been begun, and a 
variety of sorghum introduced from Barbados has given heavy yields 
on dry, hilly lands. The work in making and feeding silage was 
continued, and it appears that good silage can be made with less 
difficulty in Porto Rico than in a temperate climate. An investiga- 
tion showing that chlorosis in pineapples, which prevails in the 
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island, is due to an excess of carbonate of lime in the soil was com- 
pleted during the year. This work furnishes a valuable basis for the 
selection of soils for pineapples. 


THE GUAM STATION, 


Although much of the work done at the Guam Station during the 
year was of a preliminary character, such as the construction of new 
buildings, building of roads, clearing and draining of lands, etc., 
various field operations were also successfully carried on. The lead- 
ing work of this station continues to be the production of feed and 
forage preliminary to experiments on the improvement of the live 
stock of the island and includes experiments with corn, various 
grasses, and leguminous forage plants. The experiments have dem- 
onstrated the superior value of Para grass, Paspalum dilatatum, 
Guinea grass, and several nonsaccharin sorghums as forage plants. 
Of the leguminous plants under observation, the pigeon pea, jack 
bean, and common peanut have given promise of success. Much 
work was carried on with vegetables, in many cases with very prom- 
ising results. One of the most striking achievements of this station 
is the introduction of the Smooth Cayenne pineapple from Hawaii. 
Various other fruits besides a number of miscellaneous plants have 
been introduced and are being tested by the station. Plans have 
been perfected for undertaking experiments on the improvement of 
the live stock of the island, which is now of very low grade, and 6 
head of Morgan horses, 5 of Ayrshire cattle, 4 Berkshire hogs, and 
some poultry were shipped to Guam by Government transport in 
September. There is a growing interest in the work of the station, 
which has been greatly promoted by the cordial cooperation of the 
local authorities. 


DESIRABILITY OF ESTABLISHING STATION AT TUTUILA. 


The attention of the department has been called by the naval 
Governor of Tutuila to the desirability of establishing an agricul- 
tural experiment station on that island. This and the adjoining 
Manua Islands of the Samoan group came into the possession of the 
United States in 1899. The people are mainly engaged in agricul- 
ture, copra, the dried flesh of the coconut, being their only market- 
able product. The coconut beetle, a very destructive pest, is said to 
be present on neighboring islands, and its appearance on Tutuila 
would probably be followed by the destruction of the copra industry 
so far as that island is concerned. The establishment of an experi- 
ment station with men trained along the lines of modern agriculture 
would aid materially in preventing its introduction and also would 
demonstrate the advantages of more diversified agriculture. 
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IRRIGATION INVESTIGATIONS. 


The Office of Experiment Stations has maintained its former lines 
of irrigation investigations with such modifications as have been 
necessary to best meet the changing conditions and the new prob- 
lems. The work has been conducted chiefly along three lines: (1) In- 
vestigations and experiments to ascertain better methods of apply- 
ing water and of preventing wastes through seepage, evaporation, 
and overapplication, to determine the effects of irrigation upon the 
yield and quality of crops, and to obtain data as to power and pump- 
ing; (2) the collection of data and publication of bulletins and 
circulars on methods of applying water to different crops, the irri- 
gation possibilities and conditions in different sections of the arid 
West, and pumping; (8) the furnishing of prospective settlers 
with information concerning different localities and advising new 
and old settlers in irrigated sections in regard to the methods best 
adapted to their individual needs and how best to use their water 
supplies. This last line of work has occupied the greater part of 
the time of the 10 agents of this office detailed to have charge of the 
work in the various Western States and Territories. 

The investigations and experiments regarding seepage from canals, 
evaporation from irrigated soils, and the most economical amount 
of water to use on different crops in different localities have all been 
continued and have had a noteworthy effect in reducing the losses 
of water due to the wasteful methods too commonly practiced. The 
demonstration farms at Davis, Cal.; Gooding, Idaho; Cheyenne and 
Newcastle, Wyo., and Eads, Colo., have also exerted a great influ- 
ence by giving irrigators of those sections actual demonstrations of 
the best methods of applying water. 


DRAINAGE INVESTIGATIONS. 


Among the most important drainage investigations of the year 
have been those pertaining to the reclamation of tidal marshes. The 
growing population and the scarcity of good upland farms, par- 
ticularly in the Atlantic Coast States, have caused search to be made 
for any uncultivated lands that could be made profitable for agri- 
culture. It is not surprising, in view of the richness of European 
lands reclaimed from the sea, that attention early turned toward 
the salt marshes. On account of the interest aroused in this work, 
a thorough investigation has been made by this office. Four large 
tracts of drained tidal marsh on the Delaware River have been 
minutely studied, with the view of determining the kind of marsh 
lands that might be profitably reclaimed, the special requirements of 
the protective and drainage works, the causes of past failures, the 
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treatment of the soil to fit it for dry-land crops, the kind of 
crops best suited to newly reclaimed marshes, the cost of reclama- 
tion, and the profitableness of the reclamation. Very full data 
were obtained on nearly all these points. The investigations along 
the Delaware River were supplemented by examinations of re- 
claimed lands on the coast of New England, Nova Scotia, and New 
Brunswick. 
NUTRITION INVESTIGATIONS. 


In continuing studies of the nutritive value of animal and vegetable 
products used as food, attention has been directed particularly to two 
lines of work, namely, the use of cheese and other materials as pos- 
sible substitutes for meat in the diet, and the adaptation of the respi- 
ration calorimeter to studies of physiological changes in vegetable 
products, particularly with reference to the changes which bananas 
undergo during the active ripening period. 

The work with cheese and other meat substitutes has involved respi- 
ration calorimeter experiments on the relative ease of digestion of 
cheese and meat, as well as more practical experiments, the general 
conclusion being that if a housekeeper so desires it is possible to pre- 
pare a well-balanced dietary in which cheese and other foods may be 
used wholly or in part in place of meat. The question has been dis- 
cussed at length in an article in the Yearbook, while much related 
information on the use of cheese in the diet has been prepared for 
publication as a Farmers’ Bulletin. 

Particularly interesting is the adaptation of the respiration calo- 
rimeter to the study of problems of vegetable physiology, and the 
results obtained in a series of experiments carried on in cooperation 
with the Bureau of Chemistry on the respiration and energy output 
of bananas during the active ripening period. Not only have the 
results provided facts of great value in connection with studies of 
ripening fruit which the department is carrying on, as well as facts 
of theoretical interest, but they have also shown that the respiration 
calorimeter offers a new means for studying problems of vegetable 
physiology which are of great importance to the producer and ship- 
per of agricultural products, the warehouseman, and those who store 
products in the home, as well as to the student interested in the study 
of technical questions. 


OFFICE OF PUBLIC ROADS. 
THE EVOLUTION OF THE ROAD PROBLEM. 


The United States is in the midst of a national readjustment with 
regard to road improvement. The rapidly changing traffic conditions 
have necessitated equally radical departures from the old methods of 
road construction and maintenance. Methods which but a few years 
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ago were considered entirely satisfactory and firmly established, both 
in theory and practice, are now often found to be entirely inadequate. 
In road administration the old principle of extreme localization is 
fast giving way to new systems involving the principle of centraliza- 
tion and fixed responsibility. A great deal of careful scientific, as well 
as educational, work is needed in order to solve correctly the many 
difficult problems which have arisen in regard to the administration, 
construction, and maintenance of our public roads. This work should 
prove of the greatest value to the whole country. 


OBJECT-LESSON AND EXPERIMENTAL ROADS. 


The questions which confront road builders vary greatly with local 
conditions. Instruction in the art of road building to be of real prac- 
tical value must be adapted to the peculiar conditions of each locality. 
Such instruction is given by the Office of Public Roads through the 
medium of object-lesson roads, built at local expense. During the 
past fiscal year roads were built in 52 places, involving an expendi- 
ture of approximately $120,000 by the local authorities. The types 
of road construction included sand-clay, earth, gravel, oiled gravel, 
plain macadam, bituminous macadam, oil concrete, and slag asphalt. 
When it is considered that each of these 52 object-lesson roads con- 
stitutes a practical school of applied road building, it must be evident 
that this feature of the department’s work is a powerful factor in the 
great Nation-wide movement for the betterment of our public roads. 


ADVISORY WORK. 


For the purpose of giving expert advice concerning specific problems 
in road work 183 special assignments covering 30 States were made. 
This work related to such varied subjects as construction of various 
types of road, surveys, use of prison labor in road work, bridge 
construction, road maintenance, use of the split-log drag, road ma- 
terials, effect of automobiles on roads, issuance of bonds for road 
improvement, road drainage, and other work along similar lines. 
This is most positive evidence of the wide usefulness of this office, and 
shows also how generally local communities have come to look upon 
the Office of Public Roads as a body of consulting engineers and 
experts capable of offering effective and reliable advice concerning 
difficult and special problems which are not easily handled by the 
local authorities. 

MODEL SYSTEMS. 


Work under the project of model systems has shown a most won- 
derful increase during the year. Assistance along these lines has 
been given to 14 counties in 8 States, as against 3 counties in 1910. 
This is work of the most useful and permanent character. It in- 
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volves a thorough investigation of the entire road system of the 
county with regard to location, materials, systems of construction, 
maintenance, and administration. In fact, every feature bearing 
on the practical improvement and future maintenance of the roads 
of the county is considered, and a practical working scheme for the 
present as well as future betterment and maintenance is drawn up 
and given to the proper authorities. 


LECTURES, ADDRESSES, AND PAPERS. 


Lectures, addresses, and papers form an important part of the 
educational work of the Office of Public Roads, which has been 
greatly increased during the year. These lectures are in almost all 
cases given by the men who direct the investigative work and the 
construction and maintenance of the object-lesson roads, and are 
therefore of a practical and instructive character. During the year 
723 lectures and addresses were given in 85 States, as compared with 
523 for the previous year. These lectures had a total attendance of 
over 200,000, a large majority of whom were farmers. 


INSTRUCTION IN HIGHWAY ENGINEERING. 


The project for the instruction of engineer students in practical 
methods of road construction and maintenance has been enlarged and 
improved during the year. The plan provides for the appointment 
each year of graduate engineers to the position of civil-engineer 
student. The course of instruction covers one year, during which 
the student receives a most thorough training in all branches of the 
work. The Office of Public Roads is in constant receipt of requests 
from States, counties, and townships to recommend competent young 
engineers to take charge of road improvement. During the year 12 
engineers, constituting a very considerable percentage of the total 
number, resigned to take up work in various parts of the country. 

While the work of the office is to a certain extent handicapped by 
this constant drain, it is believed that the benefit derived by the 
country in general through the distribution of properly trained 
highway engineers in the various States and counties is so great as 
to vindicate the wisdom of this project. While the object-lesson 
work is an excellent example in any community, it lacks the living, 
dynamic force which the capable, progressive engineer exerts con- 
tinually from year to year on the movement for better roads in all 
of its varied phases. 


HIGHWAY BRIDGES AND CULVERTS. 


During the year a bridge section has been established in the Office 
of Public Roads. The need for better culverts and bridges for our 
public highways is becoming evident from the point of view both of 
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economy and of safety. One of the peculiar difficulties encountered 
by the local communities with regard to bridges and culverts is that 
the great majority of these structures are comparatively small, so 
that those in responsible charge do not feel warranted in incurring 
the expense incident to the employment of skilled engineering assist- 
ance. Requests are continually being received for information 
concerning the use of concrete and other materials for bridges and cu- 
verts. Such information is being collected and disseminated. One 
bulletin dealing with this subject has already been published and 
others are in course of preparation. The published information is 
supplemented by personal inspection, advice, plans, and superin- 
tendence by the engineers of the office when request is made through 
the proper local authorities. 


TESTING OF ROAD MATERIALS. 


In the routine testing and examination of road materials great 
progress has been made along established lines. The total number 
of samples tested during the year was 685, which were received from 
a widely distributed area, including 42 States and Territories, Porto 
Rico, Canada, and Germany. During the year 324 samples, mostly 
bitumens, were received for examination in the chemical laboratories. 
This is nearly twice the number examined during the previous year, 
and more than four times the number examined in 1909. Much 
valuable work has also been done in standardizing methods of test- 
ing and examining road binders and other materials. It has been 
- found that the addition of a small proportion of cement to blast- 
furnace slag screenings increases the cementing properties very 
greatly. These investigations will be continued both in laboratory 
studies and in service experiments in the field during the coming year. 
Research work in concrete has been carried on with increased vigor. 
These investigations include a study of oil-mixed cement concrete, 
principally with reference to its road-building and water-proofing 
properties, and also a study of the expansion and contraction of con- 
crete while hardening, a subject of much importance in connection 
with concrete pavements. 


INVESTIGATION OF ROAD BINDERS AND DUST PREVENTIVES. 


Investigation of the problems of dust prevention and road pres- 
ervation has occupied much attention during the year. Commend- 
able progress has been made in the several lines of work. Demand 
for specifications covering the various types of bituminous binders 
and bituminous road construction is continually increasing. During 
the year 81 sets of specifications were furnished, on request, to 
officials in 20 different States, and also to the Reclamation Service, 
the Navy Department, and the War Department. 
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Many worthless road preparations have been and are still being 
manufactured and sold to the public through ignorance on the part 
of both the producer and consumer with regard to the character- 
istics of such materials requisite to meet local conditions. These ~ 
materials are sold under trade names, and as a rule carry no valid 
guaranty of quality. Correct specifications for such materials are. 
therefore, much needed for the protection of the public. 

The influence of the work already done by the office along these 
lines is shown in the production of better and more uniform materials 
on the part of the manufacturers. 

While great progress has been made in the improvement of 
methods of bituminous road treatment and construction during re- 
cent years, the subject is still in a stage of development. For this 
reason the work carried on by the office is of the greatest value to 
the country in general. Tests and methods of analysis are being 
standardized, and the behavior of the various materials in actual 
use is being more definitely determined, while the development of 
economic and practical methods of construction suitable for various 
focal conditions is being perfected. Much research work along these 
lines has also been carried on, and will be continued during the 
coming year. These cover such subjects as the effect of various 
methods of distillation on the physical and chemical properties of 
tars, investigations on the economic utilization of various coke-oven 
tars in the preparation of road binders, studies on the effect of light 
and the effect of weathering on various bituminous materials, and 
other allied subjects. 


STATISTICAL AND ECONOMIC INVESTIGATIONS. 


An investigation completed during the year shows that the total 
road mileage of the United States, exclusive of Alaska and insular 
possessions, is 2,210,857 miles, of which only 187,910 miles, or 8.49 
per cent of all our roads, are improved. But in 1904 only 153,531 
miles, or 7.13 per cent of our public roads, were improved. Thus in 
the five-year period 1904-1909 the increase in the mileage of our im- 
proved roads has been 34,379 miles. Investigations to ascertain the 
economic effect of road improvements on rural communities were 
begun in 1910 and carried on during the past year. ‘These investiga- 
tions give promise of exceedingly valuable data and will be continued 
during the coming year. Investigations dealing with road adminis- 
tration and road management have been inaugurated during the year. 
It is believed that when these investigations are completed and pub- 
lished they will result in the complete reorganization of the present 
system of road administration in many communities throughout the 
country. Information is also being collected in regard to taxation, 
bond issues, and the use of convict labor in road building. This work 
will be continued during the present year. 
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EXHIBITS AND ROAD-IMPROVEMENT TRAINS. 


Another important feature of the educational work of the office 
during the year was the road exhibits displayed at Knoxville, Tenn., 
during the Appalachian Exposition, and also at Chicago, Ill., during 
the National Land and Irrigation Exposition. These exhibits at- 
tracted so much attention at these expositions that various railroad 
companies applied to the office for the privilege of installing them on 
cars where they could be shown at the principal towns along their 
lines. An arrangement was accordingly made with the Pennsylvania 
Railroad, the State Highway Department of Pennsylvania, and the 
Pennsylvania State College to cooperate with the office in operating a 
road-improvement train throughout the State of Pennsylvania. The 
train carried an exhibit car, which contained not only the models 
referred to above, but also a large number of enlarged photographs 
and pictures illustrating various features of the road subject, together 
with a lecture car, in which illustrated lectures were given at each 
stopping place. Two other cars were provided with exhibits of mod- 
ern road-building machinery. Another similar train was started 
May 1, 1911, over the lines of the Southern Railway. The success 
of this project is shown by the fact that during the year approxi- 
mately 65,000 people attended the lectures and viewed the exhibits. 
This work will be continued along similar lines during the coming 


year. 
OIL-MIXED CEMENT CONCRETE. 


A very important discovery, that of oil-mixed cement concrete, 
was made during the fiscal year 1910. Laboratory and service in- 
vestigations show that the Portland cement concrete of everyday 
use may be rendered waterproof at very slight extra cost simply by 
the addition of residual mineral oil. The possibilities for an in- 
creased and more efficient usefulness of concrete by the application 
of this method of damp-proofing are manifestly numerous. 

A public patent, which has aroused much interest throughout the 
country, has been granted to Mr. L. W. Page, Director of the Office 
of Public Roads, for mixing oil with Portland cement concrete and 
hydraulic cements giving an alkaline reaction, so that anyone may 
use this process without the payment of royalties. 
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The crop year 1911 has been one of extremes. Light rainfall and 
high temperatures reduced the magnitude of many of our crops, and 
this reduction increased the price. The cotton crop was above the 
average and its price declined heavily. 

The study of agriculture is progressing along scientific and prac- 
tical lines and the work done indicates better mental equipment. 

While the total values of crops in 1911 are not so high as in 1910, 
there is great abundance for all purposes. I am gratified to see the 
beet-sugar tonnage reach nearly the 600,000 figure. It indicates that 
we can make our sugar. We still buy nearly $100,000,000 worth of 
sweetening. 


The details of the operations of the department will be found in the 
reports of the heads of the several bureaus, divisions, and offices. 


Respectfully submitted. 
James WILson, 
Secretary of Agriculture. 
Wasuineton, D. C., November 25, 1911. 
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REPORT OF THE CHIEF OF THE WEATHER BUREAU. 


———_- 


Untrep States DEPARTMENT OF AGRICULTURE, 
CENTRAL OFFICE OF THE WEATHER BUREAU, 
Washington, D. C., October 1, 1911. 
Sir: I have the honor to submit a report of the operations of the 
Weather Bureau during the fiscal year ended June 30, 1911. 
Wiis L. Moors, 
Chief of Weather Bureau. 
Hon. JAMES WItson, 
Secretary of Agriculture. 


MOUNT WEATHER RESEARCH OBSERVATORY. 


The work of the observatory has been carried on along practically 
the same lines as for the previous year; at this time it is chiefly con- 
cerned with the investigation of the upper air over the United States. 
The work under this head may be divided into three separate 
branches, as follows: 

1. Soundings of the upper air over Mount Weather, Va., by means 
of kites and captive balloons. 

2. Soundings of the air at great altitudes by means of free balloons 
carrying meteorological instruments. While all preliminary testing 
and the later computing in this branch of the work are carried on at 
Mount Weather, the actual ascensions are made in the West, since 
the proximity of Mount Weather to the Atlantic Ocean on the east 
makes it inadvisable to send up free balloons from that point. The 
immediate supervision of all of the work enumerated under headings 
1 and 2 is assigned to Research Director William R. Blair. 

3. Study of the temperature and pressure changes in the lower 
layers of the air by means of summit and base stations in the moun- 
tains of Colorado. 


PROGRESS IN AERIAL INVESTIGATIONS. 


Considering first the aerial work at Mount Weather, it may be 
remarked that four years of nearly continuous kite or balloon records 
have been secured and published. During the fiscal year just ended 
299 soundings were made by kites and 69 by captive balloons. The 
average altitude attained by the kites was 2,929 meters (9,609 feet) ; 
by captive balloons, 2,150 meters (7,054 feet) above sea level. 
Mount Weather itself is 525 meters (1,725 feet) above sea level. 
The number of kite flights in which an altitude of a mile above the 
mountain top (2,134 meters above sea level) was reached during the 
year was 250; 2 miles, 85. In but 10 flights was an altitude of 3 
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miles reached or exceeded. The mechanical equipment used in kite 
flying has been brought to a high state of perfection, as evidenced by 
the few “‘breakaways” of the kites during the year, but a kite 
meteorograph satisfactory in all respects remains to be constructed. 

The classification and compilation of the Mount Weather kite and 
balloon data necessary in order to study the information secured 
under different weather conditions have been a part of the office work 
during the year, and a summary of the mean results for three years 
has been prepared and is now in the hands of the printer. It will 
appear as part 2, Volume IV, of the Mount Weather Bulletin. 

A most important piece of work was accomplished by the Mount 
Weather Observatory during the year in the completion of two 
sounding-balloon campaigns, the first at Huron, S. Dak., and the 
second at Fort Omaha, Nebr. Some account of the earlier work in 
this direction was given in my last annual report.’ In order to 
present the subject intelligently, I shall repeat some of the facts 
given in previous geen 

The use of small free balloons to carry meteorological instruments 
into the upper regions of the atmosphere dates from 1893, nearly 20 
years ago, when Messrs. Hermite and Besancon in France sent u 
varnished paper balloons carrying registering instruments whic 
brought back a record of the meteorological conditions encountered 
in the ascension. To Assman, of Germany, however, is due the sub- 
stitution of small rubber balloons in these ascents. The expansion 
of the confined gas at great altitudes bursts the balloon, the landing 
of the instrument being effected by means of a light parachute with 
which the balloon is covered. 

The first series of sounding-balloon ascents in the United States 
was made at St. Louis, Mo., in the years 1904 to 1907, inclusive, 
under the direction of Prof. A. Lawrence Rotch, of Blue Hill Observy- 
atory. Prof. Rotch conducted 77 ascensions, the instruments bein 
recovered in all but 5 cases. Thirty-seven of the ascensions ay 
an altitude of 10,000 meters (6 miles) or greater. In the series by 
Prof. Rotch heights exceeding 10 miles (16 kilometers) were attained 
5 times. The Mount Weather Observatory has sent up 91 sounding 
balloons, of which number 81 were recovered. Heights exceeding 10 
miles were attained in 37 cases, the greatest height attained being 
18.9 miles at Huron, S. Dak., on September 1, 1910. 

The exploration of the atmosphere by means of sounding balloons 
has become an international work and is carried on through an inter- 
national commission of which Prof. H. Hergesell, of Strassburg, is 
president. Through this commission are collected and published the 
results of aerial observations made quite generally at appointed times 
by all meteorological services in cha Nownoen Hemisphere. The most 
important single result that has come from the observations is the 
discovery of a region in the atmosphere, about 7 miles above the 
earth’s surface, where the fall in temperature with increasing altitude 
ceases. On the contrary, there may be a slight rise in temperature 
on entrance to this region. Although various names have been 
assigned to this region, none fully describes its characteristics. In 
this report it will be referred to as the “‘upper inversion.” Inversions 
of temperature are frequently found in the atmosphere next to the 
earth, ae they are generally small in amount and fleeting in char- 
acter. The upper inversion, however, appears to be a world-wide 
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phenomenon. It was discovered in northern Europe, and its pres- 
ence has since been established in the United States, within the 
Arctic Circle, north of Europe, over tropical Africa and the Indian 
Ocean, and in Java. 

The matter which follows is largely taken from a preliminary 
report on the data secured by sounding-balloon ascensions in the 
United States. The full report will be published in the Mount 
Weather Bulletin, Volume IV, probably in part 3, which will be sent 
to press in August, 1911. The statements refer to the most obvious 
facts ascertained by the balloon ascensions. 

The original plan of sounding-balloon ascensions in this country 
contemplated simultaneous ascents from two points on an east and 
west: line. Notwithstanding the great area of the United States, 
regions adapted to the work are remarkably few, outside of the 
Western Plains and the Central Mississippi Valley. Fort Omaha, 
Nebr., was selected as the western station largely because of the pres- 
ence there of a detachment of the United States Signal Corps, which 
maintains a hydrogen-gas plant. The thanks of the bureau are due 
to Gen. James Allen, Chief Signal Officer, and the local officials at 
Fort Omaha, for many courtesies shown while operations were con- 
ducted at that point. Indianapolis, Ind., was selected as the eastern 
station. The board of public parks of that city kindly placed at our 
disposal ground in the park system on which to conduct the ascen- 
sions. For various reasons the number of ascensions at this place 
was less than at Fort Omaha, but all of the balloon meteorographs 
sent up were eventually found and returned to Mount Weather. 

The second and fourth series of ascensions were made at Fort 
Omaha, Nebr. In the second Omaha series the balloons used had 
been on hand about six months and the rubber had so deteriorated 
during that time that heights much above 6,000 meters (3.7 miles) 
were not attained. 

The third series was made at Huron, S. Dak. The advantages of 
the latter station lie in its geographic position, being farther north, 
and thus more directly in the path of cyclonic and anticyclonic areas. 
A successful series of ascensions was made from the State fair grounds 
at Huron, 24 of the 26 instruments sent up being recovered. 

During the fourth and last series of ascensions, at Fort Omaha, 
from February 8 to March 4, 1911, inclusive, 25 meteorographs were 
sent up, of which 22 were found and returned. This was also an 
excellent series, but unfortunately no well-marked cyclonic areas 
passed over Fort Omaha during the three weeks the party was there. 

Naturally the first thought in connection with the upper inversion 
is its relation to terrestrial weather conditions. Thus far ideas on 
the subject are quite hazy, but certain facts have been established, 
as follows: The lowest temperatures of the upper inversion are found 
in equatorial regions and the highest in the middle latitudes. In 
other words, temperature increases with increase of latitude, con- 
trary to the rule which prevails on the earth’s surface. In tropical 
Africa, Berson, of the German expedition, found a temperature of 
—83.9° C. (—119° F.) at an altitude of 19 kilometers (11.8 miles). 
At the same elevation in the United States the temperatures range 


1 Later ascensions made at Java, Batavia, confirm the existence of low temperatures over equatoriul 
911 


regions. See van Bemmelin in Met, Zeit., May, 1911. 
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between —55° and —60° C. (—67° to —76° F.). The discovery of 
the low temperatures aloft over the equator serves to increase, 
rather than diminish, the complexities involved in the accepted theo- 
ries of the general circulation of the atmosphere. Another fact of 
great interest in connection with the upper inversion is that its tem- 
perature, while practically constant from season to season, varies 
greatly from place to place and from day to day. In the United 
States the mean of 50 ascensions made under the direction of the 
Mount Weather Observatory, all of which entered the region, gives 
for the lower limit of the upper inversion a temperature of —52.1° C. 
(—61.8° F.) regardless of season. The mean temperature of the 
lower limit of the upper inversion, as deduced from the ascensions 
made under the direction of Prof. Rotch at St. Louis, Mo., for all 
seasons is —56.0° C. (—68.8° F.). The lower temperatures regis- 
tered over St. Louis may be due in part to the latitude effect. The 
mean temperature of the upper inversion in Europe is not far from 
— 55° C. (-—67° F.). 

It is said that in Europe the beginning of the upper inversion is 
found at a less altitude over cyclonic than over anticyclonic areas; 
also that it is higher in summer than in winter. In this country the 
lower limit of the upper inversion does not appear to be at a less 
altitude in cyclonic than in anticyclonic areas, atthough the evidence 
is not absolutely conclusive either way. In the Huron series the 
upper inversion was reached at an altitude as low as 9,328 meters - 
(5.8 miles) on the front of an anticyclone. It was also reached at the 
low elevation of 9,712 meters (6 miles) in the transition region 
between a cyclone and an anticyclone, and at an altitude of 9,372 
meters (5.8 miles) in a cyclone, while on other occasions in cyclones it 
has been reached at altitudes ranging from 10,000 to 14,000 meters 
(6 to 8.7 miles). The greatest altitude at which it was encountered, 
14,983 meters (9.3 miles), on September 28, 1909, was not in an 
anticyclone, but in the transition region between a northern cyclone 
and a southern anticyclone. 

In the United States the seasonal distribution of the ascensions 
has not been so good as might be wished. If the year be divided into 
two portions, the warmer half, or from April to October, inclusive, 
and the colder half, from November to March, inclusive, the following 
results are obtained for the average height of the lower limit of the 
upper inversion: 


Meters. 
Rotch, warmer half, 19 ascenslons..22.020 sab. sedebianewemees'-\s 00-55 en 11, 986 
Weather Bureau, warmer half, 29 ascensiONS.< ssc cn sceeche<s-556=--a eee 11, 308 
Rotch, colder half; 5 ascensions....-. 52. «cecum ak em een = = oe ie 11, 192 
Weather Bureau; colder half, 2] ascensions!sse-ce.- se e> 2-9 == <2 = ie ene 11, 082 


Thus it is seen that the lower limit of the upper inversion in the 
United States is found at a slightly less altitude in winter than in 
summer, agreeing in the main with European observations. The 
winter series of 21 ascensions was made from February 8 to March 4, 
inclusive. The summer series was made mostly in September and 
October. 

By reason of the clear skies and relatively dry air of South Dakota 
and other western States it was possible to make observations on the 
motions of the balloons after they had gotten well into the region of 
the upper inversion, and thus to obtain some interesting facts con- 
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cerning the movement of the atmosphere in that region. It is 
apparent at the outset that the lower limit of the upper inversion 
is not sharply defined, but that the air motion in the explored part of 
that region, at least, partakes of, and probably is controlled by, that 
of the lower levels of the atmosphere on which it rests. The observa- 
tions of the wind velocity in dhs region of the upper inversion were 
not conclusive in any respect, other than that the movement was 
at times considerable, and again of rather low value, as on September 
7, 1910, when, at Huron, S. Dak., winds at 3 to 11 kilometers altitude 
(1.9 to 6.9 miles) averaged about 16 meters per second (36 miles per 
hour). At the base of the upper inversion a wind of 18 meters per 
second (40 miles per hour) was encountered; at 1,000 meters (3,280 
feet) higher, the wind had increased to 32.5 meters per second (73 
miles per hour). It continued at a high velocity up to 17,227 meters 
(10.7 miles) and then suddenly fell off to 6.8 meters per second 
(15 miles per hour). On another occasion, September 4, 1910, the 
enormous velocity of 42.2 meters per second (95 miles per hour) was 
found at the base of the upper inversion, and a still higher velocity of 
48.5 meters per second (108 miles per hour) was encountered some- 
what higher. Above this, however, the speed of the wind diminished 
to zero. The ascension of the 4th was in a cyclonic area, while that of 
the 7th was on the front of astrong anticyclone moving toward Huron 
from the British northwest. 

Another interesting conclusion that may be drawn from the sound- 
ing-balloon ascensions, and also from observations on high mountain 
stations, is that the gyratory motion of the air characteristic of 
cyclones at the surface and for some distance above, does not extend 
far upward.! The movement of the upper layers, say above 10,000 
meters (about 6 miles), as indicated from the drift of balloons that 
ascended to that altitude, appears to be in three main directions, viz, 
from west to east under normal conditions; from north to south, or 
northwest to southeast, when anticyclones dominate the weather; 
and from south to north, or southwest to northeast, when cyclones 
control the weather. Perhaps a better way of expressing the idea 
would be to say that the air currents are from some northerly direction 
on the east side of anticyclones and from some southerly direction on 
the west side, and that under practically all other conditions the 
drift of the air in the very high levels is from west to east. 

One of the interesting facts brought out in connection with ascen- 
sions tn anticyclonic conditions is that the prevailing west winds of the 
middle latitudes, formerly believed to extend in an unbroken stratum 
from an altitude of about 5 kilometers (3.1 miles) to at least 16 
kilometers (10 miles), are at times wholly suspended up to an altitude 
of 12 kilometers (7.5 miles). This fact is confirmed by observations 
made on Pike’s Peak, Colo., as will be referred to later. j 

In 39 ascensions made under the direction of Prof. Rotch, in which 
the altitude reached was 6 miles or over, 11 balloons landed almost 
due east of their starting point, 22 landed south-southeast of their 
starting point, and 6 landed north-northeast of their starting point. 
It is not always, nor in the majority of cases, possible to tell from 
surface conditions the direction the balloon will take. Sometimes, 


1 Bigelow reached the same conclusion from a study of cloud observations. See Report Chief of Weather 
Bureau, 1898-1899, p. 434. 
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however, there is fair agreement between surface pressures and upper 
wind drift. In general there is a northerly component in the winds in 
front and on the east side of an anticyclone, although numerous 
exceptions to this rule have been noted. One of the most marked 
exceptions was on November 25, 1904, when a balloon launched at 
St. Boul Mo., traveled almost due east to near Louisville, Ky., 
although the pressure distribution at the surface clearly indicated 
northerly vend a and winds from that direction actually prevailed at 
the ground. This balloon, which reached an altitude of 11,500 
meters (7.1 miles), and the one sent up the following day, moved with 
the enormous average velocity of 100 miles per hour. The second 
balloon, instead of moving toward the east, as did the one launched on 
the previous day, moved in a south-southeast direction and landed in 
western Tennessee. From this change in direction of the air cur- 
rents it is evident that some temporary disturbance occurred in the 
atmosphere sufficient to modify greatly the eastward flow. What the 
aettif bonds: was is not apparent from surface conditions. On the day 
that the balloon moved eastward there was a marked barometric 
depression over southern New England which had been stationary for 
about 24 hours. It may have been that the pressure in the higher 
levels over New England was falling on the day in question, and that 
the high eastward velocities encountered by the balloon were due to a 
pressure gradient that existed in the upper regions only. Hann 
showed more than 20 years ago that atmospheric pressure on moun- 
tain tops continues to fall for some time after the turn to rising 
pressure has set in over surrounding low levels. 

The cause of the changes in the direction of the wind aloft is not 
always apparent from surface distribution of temperature and pres- 
sure. Primarily, the direction of the wind on the earth’s surface is 
dependent on the temperature and pressure, the winds blowing from 
regions of low to regions of high temperature and from regions of 
high to regions of low pressure. In the United States the strong 
winds of winter have regions of higher temperature on their right 
and in slightly higher latitudes. Unfortunately we are not able to 
study the temperature changes in the atmosphere as a whole, but 
only in a thin stratum next to the earth’s surface. The upper winds 
in the United States are uniformly from the west, as has been full 
demonstrated in the past. That these prevailing westerly win 
are subject to important modifications is shown by the motion of 
the upper clouds and by the travel of sounding balloons. 

Sounding-balloon ascensions have added very much to our knowl- 
edge of the temperature of the atmosphere up to heights of 15,000 
meters (9.3 miles) and even higher, but the number of ascensions to 
heights above 9.3 miles is as yet small. 

The vertical distribution of temperature in different sections of the 
same anticyclone is well shown by the simultaneous ascensions at 
Omaha, Nebr., and Indianapolis, Ind., on October 5, 1909. The two 
stations were, roughly speaking, within the influence of a great anti- 
cyclone, Indianapolis being nearest the center and under the higher 
pressure. The pressure at Indianapolis being higher than that at 
Omaha. we should expect lower surface temperature, as was actuall 
found. But the low temperature of the air column over Indianapolis 
extended up to 2 km. (1.2 miles) only, at which level the air-column 
temperatures at the two places were reversed, the western station 
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becoming the colder at that level, and steadily remaining so up to 14 
km. (8.7 miles). During an earlier ascension at the two stations, on 
September 30, 1909, the surface weather conditions were qlite 
diferent from those of October 5, the two stations being separated 
by a shallow anticyclone, with Indianapolis on the eastern edge and 
Omaha on the western edge. As in the first-named case, ‘the eastern 
station was the colder up to about 3 km. (1.9 miles), but from that 
altitude up to about 12 km. (7.5 miles) the Omaha air column was the 
colder, the difference at the 12 km. level amounting to 16° C. (28.8° F). 
Marked variations of the temperature at similar great altitudes have 
been recorded elsewhere, especially in England, where the tempera- 
ture of the lower limit of the upper inversion has been found to differ 
on the same day as much as 20° C. (36° F.) at stations not more than 
150 miles apart. The lowest temperature recorded in any of the 
Weather Bureau series of ascensions was —68.9° C. (—92° F.) at 
Huron, S. Dak., in September, 1910. 

A study of observations at mountain stations in Colorado has shown 
that variations of temperature at the summit and at the base stations 
are nearly coincident in point of time and are generally similarly 
directed, but that there are occasions when a fall in temperature sets 
in on the plains while the temperature on the mountain tops is still 
rising. In rare cases, also, the weather conditions on the mountain 
summits are controlled by causes that are not operative on the plains 
to the eastward. These studies have increased our knowledge of the 
effect of local topography in the warming and cooling of the air that is 
trapped between the mountain ranges. The important fact, revealed 
in connection with sounding-balloon ascensions, that the prevailing 
eastward drift of the atmosphere is wholly suspended during the 
prevalence of strong Wnrievelgnis is confirmed by a study of the 
records of wind movement over the high stations of eastern Colo- 
rado at Corona and Pikes Peak. There can be no doubt that the 
local circulation in strong anticyclones up to the level of Pikes Peak is 
controlled by the anticyclone, though this is seemingly controverted 
by observations on the movement of high clouds in other parts of the 
United States. 

The cirrus level in the United States is about 15 km. (9.3 miles) 
above sea level. Clouds in this level have been observed to move 
_ directly across the central areas of anticyclones, from west to east, 
which movement would not be possible did an easterly current 
prevail at that level. The wind movement over Pikes Peak, Colo., 
4,301 meters (14,111 feet) above sea level, is from the northeast when 
an anticyclone occupies the Great Basin to the westward, thus indi- 
cating the local control of the wind circulation by anticyclones at the 
level of Pikes Peak. 

At Mount Weather, Va., the kite flights thus far made show that 
practically all easterly winds, except under special conditions, are 
shallow winds; that is, they are generally less than a mile in vertical 
extent. 


SOLAR RADIATION. 


Between July 16 and October 10, 1910, Prof. Kimball was engaged 
in a pyrheliometric survey of the region west of the Great Lakes and 
the Mississippi River, preliminary to the establishment of permanent 
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observing stations. One of these, Madison, Wis., has been in opera- 
tion since July 22, 1910, and others will be equipped as soon as appa- 
ratus already ordered is received. Pyrheliometric observations have 
been maintained throughout the year at Washington, D. C., and were 
resumed at Mount Weather in May. 

The obseryations at the western stations showed radiation intensi- 
ties in excess of the five-year averages for Washington, the excess 
ranging from 4 per cent in August, at Lincoln, Nebr., to 22 per cent 
in September, at Flagstaff, Ariz. 

The most striking features of the year have been the high value of 
the radiation in February and March on the front of marked high 
barometric areas, and the low value during the protracted hot wave 
in May. At Madison, on February 23, and again on March 4, the 
radiation intensity with the sun shining through an air mass 1.5 
(zenith distance of the sun 48°) was 1.67 calories per square centi- 
meter per minute, which is as high as any measurement obtained by 
the Smithsonian Institution on Mount Wilson during the summers of 
1905 and 1906. At Washington the corresponding maximum inten- 
sity during this period was 1.47 calories, or 12 per cent less than at 
Madison. 

During the hot wave of May, 1911, the maximum intensity of solar 
radiation measured at Mount Weather, with the sun at zenith distance 
of 48°, was 1.20 calories per square centimeter per minute, and the 
avcrage was little over 1.00 calorie. 

Measurements of the polarization of skylight, as well as other con- 
siderations, indicate that during protracted hot periods a very con- 
siderable percentage of the heat reaching the lower layers of the 
atmosphere is received diffusely from the sky. A Callendar recording 
pyrheliometer, capable of measuring the heat thus received, has been 
In continuous operation at Washington throughout the year; but 
quantitative results can not be given until this instrument has been 
carefully compared with a Marvin pyrheliometer, which will be done 
as soon as a new Callendar instrument provided with an improved 
form of recorder is received. 

In response to the request of certain European investigators, a 
series of special observations on the positions of the neutral points of 
Arago and Babinet was made by Prof. Kimball while on field duty. 
These are now being continued at Mount Weather in connection with 
the measurements of the percentage of polarization of skylight, made 
as in previous years. 

The five-year averages of solar radiation intensities for Washington 
were published in the Bulletin of the Mount Weather Observatory, 
Volume III, part 2. In response to a special request, a résumé of 
that part of the above paper which treats of sky polarization, together 
with a summary of the polarization observations obtained while on 
field duty, was prepared by Prof. Kimball for publication in the 
Journal of the Franklin Institute for April, 1911. 

The constants to equation 20, Bulletin of the Mount Weather Obser- 
vatory, Volume I, part 4, are being recomputed from data recently 
furnished by the Smithsonian Institution. Prof. Humphrey’s recent 
computation of the distribution of aqueous vapor in the atmosphere 
when the sky is cloudless will also be utilized. New tables for facili- 
tating solar constant computations will be prepared from this revised 
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equation. A copy of these tables has already been requested by the 
Argentina Meteorological Office. 

It is believed that accurate determination of the intensity of direct 
solar radiation, of the quantity of heat received diffusely from the 
whole sky, and of the rate at which heat is lost at night will not only 
be of value to climatologists generally, but will also be utilized by 
the weather forecaster. oe necilly urgent is the demand from biolo- 
gists for accurate data relative to the quantity of heat received from 
the whole sky. The University of Wisconsin is now furnishing data 
of this character for use in connection with certain biological studies. 


MOUNT WEATHER BULLETIN. 


A full discussion of the upper-air observations made at Mount 
Weather and elsewhere, as well as of the progress made in other 
special lines of scientific work, will be found in the successive issues 
of the Bulletin of the Mount Weather Observatory, which, it may be 
remembered, is devoted to the results obtained from aerial investiga- 
tions as well as from other special researches into obscure laws of 
atmospheric phenomena bearing on the physics and mechanics of the 
whole atmosphere. Although this publication is mostly filled by the 
results contributed by the staff of the observatory, yet, when space 
allows it, contributions of fundamental importance presented by other 
meteorologists are included in the Bulletin. 

The completed Volume II, with its index, was issued in July, 1910, 
and the completed Volume III, with its index, in July, 1911. The 
second part of Volume IV was sent to the printer in June of the 
present year. 


FORECASTS AND WARNINGS. 


The work of forecasting daily weather and temperature changes, 
storms, cold and warm waves, and frosts—the primary duty of the 
Weather Bureau—received the careful attention of the corps of fore- 
casters throughout the year. No important meteorological change 
occurred without notice having been given well in advance. 

Storm warnings to Lake, seacoast, and West Indian stations, and 
frost warnings for the sugar, trucking tobacco, fruit, and cranberry 
regions, were issued whenever conditions justified. These warnings 
were successful. Particular attention was given to the hurricanes of 
September and October, 1910, and a number of testimonials com- 
mending the work of the bureau in connection therewith were received. 
The warnings of the approach of cold waves resulted in a saving of 
growing crops and prevented injury to many shipments of perishable 
goods and to farm stock. Daily forecasts of probable wind and 
weather conditions off the Atlantic coast, eastward to the Grand 
Banks, were issued for the guidance of transatlantic steamships. 


HURRICANES OF THE YEAR. 


West INDIAN HURRICANE OF SEPTEMBER, 1910.—This storm was 
first detected near San Juan, P. R., on September 6. It moved ina 
west-northwest direction, and by the morning of September 14 had 
reached the Texas coast near the mouth of the Rio Grande. Warn- 
ings were issued regularly until the storm disappeared. No loss of 
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life and no wrecks occurred, nor was much damage done, except on the 
north coast east of San Juan. The following editorial from the New 
Orleans Daily Picayune of September 15, 1910, has reference to this 
storm: 

Notwithstanding the threatening weather which prevailed over southern Louisiana 
Tuesday, no damage was experienced, as the storm passed southward some distance 
out in the Gylf. However, sugar and rice planters were greatly alarmed. A severe 
wind storm at this season of the year would lodge the cane and would result in great 
injury to the rice crop, because few of the rice planters are prepared to flood their rice 
fields to such an extent as would prevent great damage from high winds. The excel- 
lent advices issued from day to day by the United States Weather Bureau in connec- 
tion with this storm from the date of the inception has been in keeping with its past 
record. Tuesday morning, long before the storm was being felt at any coast station, 
shipping, commercial, and agricultural interests along the Gulf coast were advised 
that the storm was some distance out in the Gulf southeast of the Texas coast, and was 
moving in a northwesterly direction toward the mouth of the Rio Grande River. 
Yesterday morning the storm was moving inland, with its center near the mouth of 
the Rio Grande, and high winds and high tides had occurred along the Texas coast, as 
though conditions had been made to fit the Weather Bureau’s warnings. The value 
of a service which can foretell where such storms will strike the coast, as was done in 
this case, can not be estimated. 

West INDIAN HURRICANE OF OcToBER, 1910.—Attempts made in 
former years to get reports by wireless from vessels plying in the Gulf 
of Mexico and the Caribbean Sea met with small success, owing to 
the small range of the transmitting vessels. This past year, however, 
a concerted effort was again made to secure these reports, this time 
with gratifying results. A number of valuable reports were received 
from vessels in the region of tropical storms, that from the United 
Fruit Co.’s steamship Abangarez, latitude 14° 20’ N., and longitude 
81° 51’ W., received on the evening of October 12, being particularly 
helpful in locating the most notable hurricane of the season, which 
struck Key West, Fla., on the afternoon of the 17th. Although the 

ressure had been below normal for several days previously, this wire- 
ess report was the first definite information the Weather Bureau had 
of the severe storm in the Caribbean. In conjunction with the reports 
from the land stations, it enabled the forecaster to locate the center 
of the disturbance with a degree of accuracy whieh could not have 
been done through the use of observations made at land stations alone. 
By the morning of the 13th the hurricane center was about 200 miles 
south-southwest of Havana, Cuba, apparently moving northwest- 
ward. The storm passed to the westward of Havana on the afternoon 
of the 14th and over Key West on the afternoon of the 17th. It then 
moved in a northerly direction to southern Georgia, where it took a 
course more to the east, and passed off the Atlantic coast near Cape 
Hatteras on the 20th. During the progress of this storm timely 
advices regarding its location, intensity, and probable direction of 
movement were disseminated by every available means, including 
wireless, to interests liable to be affected by winds and tides. The 
following are among the testimonials received as to the value of the 
service rendered by the bureau in its advance notices of this storm. 

From C. W. Jungen, manager of the Atlantic Steamship Lines of the 
Southern Pacific Co.: 

I beg to express to you the appreciation of the management of this company for the 
valuable service rendered by the Weather Bureau during the tropical storm in the 
Gulf of Mexico and the Atlantic Ocean on or about the 13th to 19th instant, which 
overtook several of the company’s ships in that vicinity. These bulletins were of 
great assistance to the masters of our ships in preserving the company’s property and 
preventing the loss of life at sea. 
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From Senator Duncan U. Fletcher, of Florida: 


Permit me to say that I have always appreciated the value of the Weather Bureau 
to the country, and the service rendered before and during the recent hurricane has 
further emphasized its indispensability to Florida. * * * 

From J. R. Brown, president of the Florida East Coast Railway, to 
the official in charge of the local Weather Bureau office at Jackson- 
ville, Fla.: 


I am pleased to express our appreciation of the excellent service rendered by the 
Weather Bureau through your office during the past season, and the frequent advisory 
warnings sent down the line during the approach of the recent hurricane. The infor- 
mation thus furnished, I am advised, enabled us to get practically all our large fleet 
of floating equipment into hurricane harbors, thus making our loss in this respect 
comparatively hight. We were also enabled to get our scattered forces of about 1,500 
men into safe locations, so that there was no loss of life. By use of hurricane flags, 
rockets, and signal whistles we were enabled to warn the inhabitants of the keys, the 
fishing fleet in the locality of our work, as also two steamships anchored at Knights 
Key Harbor. Had we depended on the barometer we would not have been able to 
secure one-half of our floating plant before the storm was upon us. 


From an editorial in the Tampa (Fla.) Morning News of October 20: 


That there was no loss of life during the storm is largely due to the efficiency of the 
Weather Bureau in warning mariners. 


From an editorial in the Vicksburg (Miss.) Herald of October 19: 


There can be no question that a grave calamity has befallen Cuba and the Florida 
Peninsula as well. The one gratifying circumstance in it is the proof furnished of the 
infinite value of the Weather Bureau warnings, which gave ample time for all shipping 
to seek shelter in safe anchorage. 


WEEKLY FORECASTS. 


Forecasts of a general character for a week in advance, based on 
the atmospheric conditions exhibited by the daily chart of the 
Northern Hemisphere, have been issued on each Sunday throughout 
the year, except during the last two weeks of June, 1911, and special 
forecasts announcing important weather and temperature changes 
were made when occasion called for them. These forecasts have in 
the main proved reasonably successful, and the demand for them on 
the part of the press and others has steadily increased. 

The weekly forecast issued on August 21, 1910, attracted spe- 
cial attention. In this forecast it was announced that a cool wave 
would pass over the country the latter part of the ensuing week. This 
cool wave gave the lowest temperatures of record for August in the 
Northern Rocky Mountain Region and the Plains States, and snow 
fell in Wyoming. It caused frosts in Idaho, Montana, Wyoming, 
Colorado, Nebraska, North Dakota, Minnesota, and Wisconsin, and 
light frosts at exposed places in New England and New York. The 
following favorable comments on the part of the press, subsequent 
to the issue of the forecast, indicate the widespread interest taken in 
its successful fulfillment: 

Oklahoma (Okla.) Oklahoman: 


The day was a great triumph for the weather man. The prophecy was on long time, 
as weather forecasts go. It was made last Sunday. It was accurate to the hour, and 
to distance, direction, and temperature: geographically correct—absolutely correct. 
The Sunday forecast said that the wave would start in the Northwestern States and 
sweep east across the country. For Oklahoma and vicinity Thursday was the day set 
for the cold spell, and the cold spell came. No one but the doubter was disappointed. 
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Louisville (Ky.) Courier-Journal: 


The present remarkably cool weather for this season of the year was accurately 
forecast by the United States Weather Bureau one week in advance. 


Springfield (Mo.) Republican: 


The Weather Bureau at Washington predicted last Sunday that a cool wave would 
strike this vicinity about the middle of the week, didn’t it? And it said that the cool 
wave would be preceded by very hot weather. * * * The long-distance fore- 
casting department of the Washington Weather Bureau scored one of the biggest 
tallies in its history Thursday morning, when the cold wave came along. 


Boston (Mass.) Transcript: 


The official forecaster’s reputation as a successful long-range forecaster is better 
than ever in this vicinity. His cool wave for the East, predicted a week ago, arrived 
last night on scheduled time, and the temperature consequently was ‘‘in the dumps” 
over night. There were no frosts, to be sure, but the drop in temperature was sufficient 
to justify the ‘‘cool wave” forecast. 


Charlotte (N. C.) Observer. 


The Observer on last Monday morning published a weather prediction issued from 
Washington, D. C., stating that chilly blasts would sweep across the country during, 
the week. * * * This forecast was read by many, but most people straightway 
dismissed it from their minds. During the week, however, there followed such a 
remarkably accurate verification of the prediction made days before the cold started, 
that the public sat up and took notice. * * * It only affords another striking 
illustration of the remarkable progress being made in the development of the weather 
science, and shows also what an excellent and highly valuable service is being given 
by the Government in this department. * * * The wave advanced true to form 
and reached the Atlantic by Saturday morning. It pays to listen to the weather man. 


INTERNATIONAL WEATHER CHART. 


A chart of the Northern Hemisphere is prepared each morning in 
the forecast map room of the Weather Bureau at Washington, based 
on reports from a number of stations selected to show, in a general 
way, the fluctuations of barometric pressure in the great centers of 
action. The most northerly stations from which reports are received 
are Nome, Tanana, and Eagle, in Alaska, at about latitude 65° N., 
while the most southerly is Manila, in the Philippine Archipelago, at 
approatasely latitude 14° N. 

omewhat meager data from five Alaskan stations give a fair 
indication of barometric changes in that region, but when it is con- 
sidered that the forecasts for a week in advance are based chiefly 
on the Alaskan reports, it would appear that a greater number of 
stations, not so widely separated, should be available to give a more 
complete survey of the atmospheric changes taking place in that 
area. Action has been taken looking to the establishment in the 
near future of a station on the Aleutian Islands at Dutch Harbor. 
Reports from this station will give valuable information concerning 
storms that pass from the eastern coast of Asia northeastward and 
finally reach the United States. At present, storms of this type 
cross the Pacific Ocean south of latitude 58° N. and strike the North 
American Continent without warning or indication of their approach. 
With a station in operation at Dutch Harbor, few, if any, storms should 
reach the continent without their coming first being indicated by 
some of the Alaskan reports. 

During the latter part of the past year reports were received 
regularly from Nemuro, Japan, and from Shanghai, China. These 
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reports have proved of much value in accounting for the develop- 
ment of disturbances in our Northwest. 

Summarized in a general way, a study of the international weather 
map furnishes indications of weather conditions in the United States 
several days in advance, somewhat as follows: 

(1) Barometer rising and above normal over the Asiatic high area; 
barometer falling and below normal in the Bering Sea low area, and 
rising over the Azores and falling over Iceland, indicates a period of 
mild weather over the northern and eastern districts of the United 
States. 

(2) Barometer falling and below normal over Bering Sea, and 
falling over the Azores and rising over Iceland, indicates a period of 
cool weather generally east of the Rocky Mountains. 

(3) When the great continental high-pressure area extends over 
west-central Europe and the British Isles it checks the movement of 
North Atlantic storms and finally affects the rate of progression 
of high and low pressure areas over the United States. The usual 
rate of progression of high and low pressure areas over the United 
States is resumed 5 or 6 days after a return to normal conditions 
has set in over west-central Europe. 

(4) In its normal distribution atmospheric pressure is high over 
the eastern and relatively low over the northern and northwestern 
portions of Europe. Under these conditions the progression of 
storms over the United States is normal. When, however, this 
arrangement of pressure is reversed or disturbed, abnormal storm 
movements or features will be observed. 

(5) At times when the air masses up over western Asia and con- 
tinental Europe the advance of the Atlantic storms is checked, low 

ressure prevails for several days over the British Isles, high pressure 
Pails up over the Atlantic Ocean, and the eastward progress of 
high and low pressure areas over the United States is retarded. This 
retardation of highs and lows over the United States is not inter- 
rupted until about 5 or 6 days after normal pressure conditions are 
resumed over western Europe. 

(6) A slight shifting to the westward of the summer North Atlantic 
high-pressure area gives temperatures above the normal and gen- 
erally dry weather over eastern portions of the United States. If the 
center of this high-pressure area shifts to the westward, south of its 
usual position as regards latitude, the heat is general from the Gulf 
of Mexico to Canada. If, however, the center occupies a more 
northerly latitude in its westward position, the heat area is confined 
to the more northerly districts of the United States, while the South 
Atlantic districts receive the benefits of the easterly winds from the 
ocean. 

(7) When the Atlantic high-pressure area occupies a position east 
of its normal location over the Atlantic Ocean, or exhibits pressure 
below normal, cool weather for the season, or at least variable tem- 

erature, is experienced over the eastern portions of the United 
tates. 

(8) As a general proposition the North Atlantic high-pressure 
area controls to a great degree not only the summer weather of thie 
greater part of the United States, but also the course and characte: 
of the West Indian hurricanes. 
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FROST PROTECTION WORK. 


Special attention was given during the year to warnings for the 
benefit of shippers and growers of perishable products. Forecasts 
were sent out daily from a number of our larger stations, giving the 
probable temperatures likely to be encountered by perishable goods 
shipped in any direction. 

Substations were established in the cranberry marshes of Massa- 
chusetts, in the citrus fruit districts of Florida, and in some of the 
orchard districts of Washington, Oregon, Idaho, Utah, Colorado, and 
California. During the frost season special reports are sent from 
these substations to the forecast center, where they are used in the 
preparation of a special forecast in the afternoon or early evening, 
supplementing the regular morning forecast. By this means the 
growers are enabled to take such precautionary measures as are 
available to protect their crops. In Washington, Oregon, Idaho, 
Utah, Florida, and California the fruit growers smudge and fire 
when necessary, while in the cranberry regions the cranberry growers 
flood their bogs to prevent injury. In this line of work it has been 
the policy to furnish the nddetatial with information particularly 
applicable to his orchard, rather than to have him depend-upon a 
general forecast that would apply to a large section, but could not 
accurately cover the section in detail. Effort has also been made 
to encourage the growers to organize and employ protective measures 
in saving their crops from frosts and freezes. Thus far the work has 
been successful beyond expectation. One example of the fruits of 
this work is instanced by a letter from Mr. Thomas F. Mahoney, 
secretary of the Chamber of Commerce of Grand Junction, which 
was published in the Denver News of May 18, 1911. In this letter 
it is claimed that the prompt action taken by the orchardists of 
Colorado’s western slope on the receipt of the warnings of a severe 
freeze last spring resulted in the saving of $2,500,000. 

The following is from a letter written by the secretary of the 
Yakima Commercial Club, North Yakima, Wash., regarding the 
work of the past year in that section: 


The timely warnings of danger given did much in the way of prevention of loss 
from frost, and it is the general belief that with better preparations on the part of the 
fruit growers another season, still greater benefits may be derived from the frost service 


of the bureau. 
The president of the Provo Commercial Club, Provo, Utah, also 


testifies to the work of the bureau in that vicinity during the frost 
season of 1911, as follows: . 


Now that the frost period for this season is over and while the matter is still fresh 
in our minds, we wish to express to you our appreciation of your efforts in our behalf. 
There is no doubt but what your Weather Bureau has been of service to the fruit 
eke this season, and taken together with the keen personal interest you yourself 

ave shown in the all-important question of ‘‘Saving the fruit,’’ we are convinced 
that with the further aid of the Agricultural Department this question will be solved. 


RIVER AND FLOOD DIVISION. 
RIVER AND FLOOD SERVICE. 


Two new river districts were created during the year, with head- 
quarters at Indianapolis, Ind., and Iola, Kans., making a total of 
56 river districts in operation at the end of the year. The new dis- 
tricts were established for the purpose of securing increased efliciency 
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of service, and are maintained with little increased cost of operation, 
as both previously formed portions of other districts. The Indian- 
apolis district comprises the watershed of the Wabash River above 
the mouth of and including the White River, formerly a portion of the 
Cairo district. The Iola district comprises that portion of the water- 
shed of the Neosho River from the headwaters to Neosho Rapids, 
Kans., formerly a portion of the Fort Smith district. 

Nine new river stations were established during the year, and nine 
’ were discontinued, excluding those at Dayton, Ohio, and Fort Wayne. 

Ind., where regular Weather Bureau stations were opened with the 
river work as a portion of their duties. Four rainfall stations were 
also discontinued. 

At the end of the year river observations taken at regular Weather 
Bureau, paid, and cooperative stations made a total of 601 stations 
from which reports are available for the benefit of those interested 
in the rivers of the country. 

No automatic river gauges were installed during the year, but sub- 
stantial inclined concrete gauges were installed at Portsmouth, Ohio, 
and Mount Vernon, Ind. 

Owing to a large deficiency in the precipitation of the year over 
a considerable portion of the country, there was an absence of great 
floods, except in California, where, during February and March, 
heavy winter snows and rains combined to cause floods, with re- 
sultant damage estimated at $1,750,000. In July and again in 
October the smaller tributaries of the Ohio River were in flood as a 
result of heavy local rains. The damage to crops and other interests 
amounted to about $5,500,000. 

By informal agreement with the Forest Service of the Department 
of Agriculture and the United States Reclamation Service of the 
Interior Department, the Weather Bureau was designated to ascer- 
tain and publish in the Monthly Weather Review the losses by floods 
in the United States. A summary of this character indicates that 
the losses during the year were about $7,700,000, of which more than 
three-fourths fell upon the farmers. The value of property saved 
through the warnings of the Weather Bureau was estimated at 
$1,047,000. 

The warnings issued for the floods were of value. The great dis- 
proportion between the losses and the value of property saved is due 
to the fact that three-fourths of the former were on crops that warn- 
ings could not have saved. 

From present indications the new work contemplated during the 
coming year will not be extensive. On July 1, 1911, river service 
will be extended over the Neuse River of North Carolina, and river 
stations opened at Neuse and Smithfield, N. C. The station at 
Edisto, 5S. C., will be reopened, and a new station established at a 
suitable location on the Combahee River for the benefit of the rice 
planters. A few additional stations will probably be needed along 
the lower Arkansas River and its larger tributaries. In the extreme 
West it is proposed to divide the district of California, establishing a 
new district for the San Joaquin River, with beadquarters at Fresno, 
Cal. This river is now under the supervision of the local office at 
Sacramento, and the change will result in more prompt service in 
time of flood. It is also proposed to establish, if possible, a new dis- 
trict at Los Angeles, Cal., for the purpose of issuing flood warnings 
for the smaller streams of that section. 
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Steady progress has been made in the preparation of forecast 
schemes for the Ohio River and its larger tributaries. Schemes have 
been completed for the Cumberland and Tennessee Rivers, and one 
for the Wabash River is well under way. This will complete the 
scheme for the entire Ohio River watershed, except that portion of 
the main stream between Mount Vernon, Ind., and the mouth, which 
it is hoped also to finish within a few months. Considerable work 
has also been done on schemes for the Savannah and Santee River 
systems. 

MOUNTAIN SNOWFALL WORK. 


During the last two years the Weather Bureau has made systematic 
measurements of the amount of snowfall in the mountain regions 
of the West for the purpose of determining as accurately as possible 
the amount of water available for agricultural and commercial inter- 
ests during the coming spring and summer seasons. It is hardly 
necessary to comment on the importance of this work, which thus 
far has been largely experimental on account of uncertainties as to 
the instrumental equipment required and the proper method of 
determining the water equivalent of the snowfall. The snow bins 
and snow platforms installed some time ago have not proved en- 
tirely satisfactory. Prof. Marvin, of the Instrument Division, has 
been engaged in the work of devising improvements, and it is hoped 
that the snowfall stations can be supplied with better apparatus 
within a year or two. In the meantime no new stations will be 
opened. During the year 61 stations were closed, experience having 
demonstrated that they were no longer of importance. At the end 
of the year there were 281 mountain snowfall stations in operation. 

In connection with the study of snowfall and its consequent run-off, 
a systematic snow survey was begun in the watershed of Maple 
Creek, near Springville, Utah. While the work was of an experi- 
mental nature, it has an immediate effect on the owners of 227 tracts 
of land that are irrigated by the melted snow waters from the Maple 
Creek watershed, and it is expected that the experience obtained will 
be valuable in connection with the future study of the general prob- 
lem. Thus far the comparatively small outlay in experimental 
work has been well expended. A report of the work carried on 
during the spring of 1911 was prepared by Messrs. A. H. Thiessen 
and J.C. Alter, of the local office of the Weather Bureau at Salt Lake 
City, Utah, and published in the Monthly Weather Review for April, 
1911. About 2,000 soundings and 277 measurements of the depth and 
density of the snow were made with the density apparatus devised by 
Prof. Marvin. The final results showed an average snow depth of 36 
inches, with an average water equivalent of 11.5 inches, or 32 per 
cent, making 3,833 acre-feet of water, or enough to spread a layer 
of water 14 inches in depth over all the land irrigated by the stream. 
This is the first attempt at a definite measure of the water equivalent 
of accumulated snowfall, the great value of which to irrigation farm- 
ers and those interested in water power is apparent. It is thought 
that with two years’ more work in the Maple Creek watershed suffi- 
cient observations will have been obtained to permit of accurate fore- 
casts of water supply from the winter snowfall. The system can 
also be extended to other and larger projects, and the work will be 
limited only by the amount of funds available for the purpose. The 
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report on the preliminary campaign in the Maple Creek watershed 
has brought many expressions of commendation from farmers and 
hydraulic engineers. 


EFFECTS OF FORESTS ON CLIMATE AND STREAM FLOW. 


As stated in my last report, the Weather Bureau and the Forest 
Service, with the permission of the Secretary of Agriculture, are 
cooperating in an exhaustive study of the entire question of forest 
effects upon climate and stream flow. It is believed that the data 
to be secured will be of such a character as to shed valuable light upon 
the subject. The experiment station at Wagon Wheel Gap, Colo., 
established for the purpose of this investigation, is now on a firm 
basis, and a complete series of observations has been made during 
the last eight months. Cooperative meteorological stations are also 
maintained in the Coconino National Forest in Arizona, and in the 
Fremont National Forest in Colorado, data from which will be 
available for study and comparison in connection with the records 
at Wagon Wheel Gap. 

However, it should be well understood that no results obtamed 
in this semiarid region would be of any value as a criterion for deter- 
mining problems in connection with run-off that-obtain in the humid 
regions of the East. It is hoped that in course of time an experi- 
mental area may be secured and the necessary plant installed in 
both the Allegheny and White Mountain regions. 


DIVISION OF OBSERVATIONS AND REPORTS. 


The new ‘‘Division of Observations and Reports,” formed during 
the year, has supervision of the collection and distribution of tele- 
graphic meteorological reports, the distribution of forecasts and 
warnings, the issue of station maps and bulletins, and the marine 
work of the bureau. 

At the close of the year there were in operation 197 regular observ- 
ing stations. The station at Jupiter, Fla., was discontinued during 
the year and one established at Miama, Fla., in its place. New 
stations were also established at Fort Wayne, Ind., and Dayton, 
Ohio. Of these regular stations 164 take two observations daily, 
at 8 a. m. and & p. m.; 25 take one observation daily at 8 a. m., 
and 8 take one observation daily at 8 p. m., seventy-fifth meridian 
time. These observations are telegraphed to Washington and over 
circuits to other stations for use in making the daily maps for fore- 
cast purposes and the daily weather maps and commercial maps for 
issue to the public. 

The United States is divided into six forecast districts, with 
centers at Washington, D. C.; Chicago; Denver; Portland, Oreg.; 
San Francisco; and New Orleans, at which places the forecasts are 
made and telegraphed to distributing centers. From these points 
they are furnished to the public by telegraph, telephone, and postal 
card. 

SPECIAL METEOROLOGICAL STATIONS. 


There are 50 special meteorological stations in operation. Of these, 
19 are for use in the general forecast work of the service and in 
making pt frost predictions for the orchards of Oregon, Wash- 
ington, Utah, Idaho, and Colorado; 8 for use in frost predictions for 
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the cranberry interests of Massachusetts, Wisconsin, and New Jersey; 
9 for use in the special predictions for the vineyard and citrus-fruit 
interests of California and Florida; 8 in the West Indies, rendering 
reports from July 1 to November 15 for use in the special hurricane 
forecasts, and 6 in Alaska for use in the general forecast work of the 
service. 

Under the Portland, Oreg., center, four important fruit districts 
have been grouped—at Lewiston, Idaho, Boise, ldane North Yakima, 
Wash., and in the Rogue River Valley of Oregon. In the Lewiston 
district the observing stations are located in the Lewiston orchard 
district and across the Snake River at Clarkston, Wash., each station 
being the center of its respective district of orchard bench land. The 
Boise district has an observer at Meridian who cooperates with the 
Boise station. In addition to the special observer at North Yakima 
a regular trained observer was put in charge for the fruit season, and 
arrangements were made to receive reports from cooperating stations 
at Wapato, Zillah, Sunnyside, Moxee, and Natchez. In the Rogue 
River Valley a special station was established at Medford under the 
charge of a trained fruit and orchard superintendent; and in addition 
to the old observing stations at Siskiyou and Marshfield, cooperating 
stations were located at Grants Pass, Ashland, and Jacksonville. 

The Salt Lake City office is in charge of the frost-warning service 
around Provo, Utah, while the fruit region of the Grand River Valley 
of Colorado receives warnings from Grand Junction. In the citrus- 
fruit region around Los Angeles the observer at that station is in 
charge of the frost warnings, with special observers at Pasadena, 
Redlands, Riverside, San Bernardino, and Santa Barbara. San 
Francisco sends warnings to the fruit interests of Northern Cali- 
fornia, with an observer reporting from Paso Robles. 

In Florida, Jacksonville issues warnings for the fruit and vegetable 
industries, with special observers stationed at Bartow, Eustis, Titus- 
ville, and Gainesville. Arrangements are being made to investigate 
the fruit conditions of North Carolina. 

Frost warnings are issued for the cranberry districts of Massachu- 
setts, New Jersey, and Wisconsin, the most important cranberry- 
producing section being around Cape Cod, Mass. Arrangements 
were made during the season for more complete reports in that section 
by changing the station at New Wareham to the State bog at East 
Wareham, making the latter place the observation center. The 
instruments at South Carver were moved to a better location, and 
new stations were established at Halifax and Marstons Mills. Obser- 
vations have been continued with good results in New Jersey. In 
Wisconsin the old station at Berlin was reestablished and conditions 
improved for observation. 


FORECAST DISTRIBUTION. 


The appropriation for this branch of the service was inadequate to 
meet the many demands for daily forecasts and special warnings 
during the past year. While the decrease in the number of places 
receiving the warnings at Government expense was 60, there was an 
increase of more than 500,000 in the number of telephone subscribers 
to whom the forecast was delivered by free telephone distribution; 
owing to the very favorable arrangements entered into between the 
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bureau and the various telephone and telegraph companies. By an 
arrangement between the Southern Bell Telephone & Telegraph Co. 
and the Weather Bureau, which goes into effect on July 1, 1911, this 
distribution by free telephone will be materially increased during the 
next fiscal year. 

At the close of the year the number of places receiving forecasts 
at Government expense was 2,120, while by free telephone distri- 
bution the forecasts were available to 4,251,347 addresses. 

The following table shows in detail the distribution of daily fore- 
casts and special warnings in the several States by the various means 
employed: 


Distribution of daily forecasts and special warnings. 


At Government expense. Without expense to Government by— 


State. Forecasts Special | Emer- Reral 


and | warn- | gency | wait, | deliv- Telephone. 


Railroad Railroad 
special | ings | warn- i 


tele- 


warnings. only. ings. oe graph. 

JA atc es ae ee 30 2 136 | 1,496 690 13, 961 0 66 
Irie Le 2) ee 5 2 0 191 0 7,399 0 0 
IRE RAHAOB ae ot 3 ca e's cass 21 10 102 932 979 25, 238 0 14 
wl Tig 7 ee ae i ee 99 47 0/| 1,037} 2,680 98, 212 0 0 
Oy) co: ee ee ee ee ee 8 62 38 | 1,044 718 45,713 0 0 
ORME UICIL.. 5 .¢.. 2. cccec 10 0 “48 | 2,333 50 88, 626 138 5 
PIOLAWAEO 2. sete a osces 8 1 16 152 296 4,865 0 27 
District of Columbia....... 0 0 0 843 0 20, 000 0 1 
Up hy Gh eee eee ee 35 114 52 1,392 230 8, 198 0 58 
RICOEE RE eas on cb ceo cwactesis 33 32 233 1,839 1,002 34,318 0 149 
(Ob eee 15 1 0 871 13,975 0 0 
MMMNSs ana coeb occosesces 114 } 6 408 | 3,547 2, 408 372,779 0 7 
HG EEIE Store. oe sch aes cok 110 1 201 2,808 1, 454 188,315 0 71 
DOW tes snace ect occccee= 144 7 55 EM PE 7 2-7/ 4,472 121,770 25 0 
ENT Ses Se ee ee 88 2 175 727 2,080 239, 392 0 51 
Kentucky. Hindke ISeR ASRS 45 31 96} 2,528 788 54, 516 0 1 
Bonisinna sess kc oat 79 20 49 940 30 18, 226 0 18 
Vt ee ee eee 14 1 40} 1,074 951 44,140 0 0 
RMVIANG 3. Soe ies. cawane 18 4 46 | 1,984 571 28,950 0 76 
Massachusetts.............. 16 10 58 | 3,270 170 204,047 77 258 
MiGghipAan: 2228p cl esccses 68 4 316 | 5,419 600 225, 433 206 387 
Mimiebote 25.242 ---0 6552 74 3 171} 1,944 | 3,885 159,599 0 13 
DISHISAID Dios. tobacco c2os8s 47 10 59} 1,552| 1,041 26, 166 0 6 
MISRONER od o525 oscccccces 32 a 236 | 4,686 | 2,025 211,985 0 52 
LO i 13 20 13 425 0 14. 441 0 0 
WORIASEH: 2805 55. 558s 72 4 205 1,999 408 175, 262 0 0 
Nevadsa...... Soencéocmoceee 6 0 0 84 0 646 0 0 
New Hampshire........... 15 1 32 922 1,446 29, 622 15 14 
New Jersey Siete sates acta 24 16 109 1,308 100 27,695 0 176 
New Mexico: .:3.3......2..- 11 | 1 4,925 0 8 
NGWRVOLK Sac Sotcecanst ocx 258, 826 197 176 
North Carolina............. 27,819 0 0 
North Dakota.............. 20,919 0 0 
RUNG oet es So eat emes can 469, 682 24 34 
URIMIOMIAS: 50 ees vere cceke 6, 624 0 130 
OT) ea i 16,178 0 0 
Pennsylyanig..-...5......- 482, 584 1 452 
Rhode Island.............- 1, 400 13 18 
South Carolina............. 10,679 0 38 
South Dakota. ............. 52, 235 0 0 
VT 2 Sa ae le 37,909 0 3 
lo SPS eee 168, 406 0 63 
TAR se) Gaaess ee eae 12,025 0 0 
a i a a 27,720 12 5 
Wirgatlac.: 2 5.42982 39,314 101 72 
Washington.......... 3, 560 0 0 
West Virginia 38, 320 0 17 
Wisconsin. ..........- 61,818 0 0 
Wyoming............ 6, 930 0 0 
0) 2) ee 2 ee 4, 251, 347 809 2,376 
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Fifteen storm-warning display stations were established at points 
on the sea and lake coasts during the year, and six were discontinued. 
Arrangements have been made to begin the display of storm warnings 
at Seddon Island—Tampa (Fla.) sectilon—as soon as a tower can be 
erected. As is usual, the display of warnings on the lakes was dis- 
continued for the winter on December 6 and resumed April 10. 
Inspection trips were made to 124 storm-warning stations. 

The following statement gives the number of stations, arranged 
under district centers, receiving storm warnings: 


F _ | Coopera- | Weather Naval 
ele ative Bureau wireless 
‘ stations. stations. stations, 


District centers. 


LAVTE SUPRA TO) DAS A RE ee ra 6 SER is Beciacac 
BANtICIOLEY Nad = caen ce aetos seen taeda ose 
Balunole, Old ae wer tt oo. ann aosecorene asa eee mae 


IOCKSESIANG Beatenisica- comes fa cste ce aerial eintoinm ele sine 
BOStOn Ss MASS < cin s 5 coesaen saemee cebnk eee nmaa dane osmeeae 
BUA SING. ons. sess eT cna etocdcccmar seaemeneeeee 
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STATION MAPS AND BULLETINS. 


The policy of discontinuing the station weather maps wherever the 
newspapers would publish the commercial maps, adopted in 1910, 
was continued during the past year, and has resulted in the maps 
being published at 74 places in 132 newspapers having a total daily 
circulation of 2,898,000. At first there was some opposition to the 
commercial map, but this gradually subsided as the vast enlargement 
of the service thus rendered through the newspapers came to be 
recognized. A few comparisons of the distribution obtained through 
the press with that possible through the maps issued at the stations 
are sufficiently convincing on this point. New York issues daily 
1,013 weather maps as compared to 191,000 commercial maps; 
Chicago, daily weather maps 1,171, commercial maps 507,449; Phila- 
delphia, daily weather maps 375, commercial maps 140,000. While 
the publication of the commercial maps has been substituted at 54 
stations, the daily weather maps are still printed at 58 stations, the 
total daily issue being 15,000. 

Daily weather bulletins (Form No. 1038) were published at 9 
stations, the daily issue being 467. . 
Glass weather maps are changed daily at 42 stations, having a total 
number of 53 maps. These maps are displayed at boards of trade, 
cotton exchanges, maritime exchanges, at the stations proper, in the 
Washington Terminal Railroad Station, and in the Senate and the 

House of Representatives, in Washington, D. C. 


MARINE WORK. 


The field covered by this section of the bureau’s activities includes 
the meteorological work of the principal oceans of the world and of 
the Great Lakes of the United States, the supervision of the wireless 
telegraph weather service, and the work of the vessel-reporting service. 


METEOROLOGICAL CHARTS. 


The meteorological work consists in the collection, compilation, and 
study of ocean and lake meteorological data, and the publication and 
distribution of the data thus obtained, by means of the marine 
meteorological charts of the Weather Bureau, which are distributed 
to mariners, maritime exchanges, and meteorological institutions 
throughout the world. The meteorological information collected in 

this manner is also furnished to the Hydrographic Office of the Navy 
Department, and forms the essential features of the Pilot Charts 
priblished and distribuéed by that office. 

The publication of a series of monthly charts for the Indian Ocean 
and the Great Lakes will be completed with the issue for December, 
1911, and with the others will constitute the first complete set of 
meteorological charts covering the principal oceans of the world and 
the Great Lakes of the United States. 

The charts for the North Atlantic, North Pacific, and Indian Oceans 
and for the Great Lakes are published monthly, and those for the 
South Atlantic and South Pagific Oceans quarterly. They are mailed 
40 days in advance of the month or quarter for which the chart is an 
issue. 


176 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


The North Atlantic charts contain on their face the normals of 
pressure and temperature; tables for reducing barometer observa- 
tions for comparison with data on the charts; wind roses, with per- 
centages of gales and calms for each 5-degree square of latitude and 
longitude; storm tracks of recent years; fog areas and percentages of 
days with fog; trade-wind limits; sailing routes; magnetic-variation 
lines; location of wireless-telegraph stations; tables of equator cross- 
ings; a statement of the average conditions of wind and weather; 
storm-warning signals of the United States, Canada, Mexico, Great 
Britain, Ireland, Germany, Holland, France, and Portugal; and the 
United States submarine distinguishing and warning flags. On the 
reverse side appear as regular features articles on the temperatures of 
the air and the water surface, and charts of the currents of the North 
Atlantic and North Pacific Oceans. Special articles have been printed 
on West Indian Hurricanes, Waterspouts, Cyclones and Anticyclones, 
Weather Lore of the Sea, Fog and Fog Signals, and Ocean Currents. 

The South Atlantic charts contain much the same general informa- 
tion as that appearing on the charts for the North Atlantic Ocean, 
slight modifications, such as the omission of fog areas and the addition 
of storm-warning signals for ports on the Indian coast, being the 
chief differing features. The same general similarity and minor dif- 
ferences are found in the charts for the North Pacific, South Pacific, 
and Indian Oceans. 

The fog areas and the percentage of days with fog, as now shown 
on the charts for the North Pacific and Indian Oceans and the Great 
Lakes, have been pronounced particularly valuable features by those 
using the charts. Mr. H. C. Thomson, engineer in charge of the sur- 
vey for a short-line railway and steamship route to Europe, states 
that the fog data for the North Atlantic chart as revised by the bureau 
have been an invaluable aid to his project. He has interested himself 
in an endeavor to secure fog data from Canadian lighthouses for 
incorporation in an article to be published on fog of the North Atlantic 
Ocean. The English Meteorological Office, on its chart of the North 
Atlantic, continues to make use of the fog data and shading pub- 
lished by the Weather Bureau. 

A chart has been prepared, and will be published at an early date, 
showing the average direction and rate of movement of storm centers 
in each 24-degree square of latitude and longitude in West Indian 
and Gulf waters. 

The charts for the Great Lakes were begun with the January num- 
ber of this year. They contain on their face normals of pressure and 
temperature; barometer reduction tables; wind roses; storm tracks; 
fog areas and percentages of days with fog; arrows showing direction 
of lake currents; magnetic variation lines; location of wireless-tele- 
graph stations; a statement of the average conditions of wind and 
weather; percentages of days with rain, snow, fog, gales, and calms 
at lake stations; dates of opening and closing of ports on account of 
ice; wind-barometer indications for the Great Lakes; storm-warning 
signals of the United States, Great Britain, Ireland, and Canada; a 
table of verifying wind velocities at Weather Bureau stations; and 
the United States submarine distinguishing and warning flags. The 
reverse side presents monthly tables of wind velocities; seasonal 
tables of snow and ice; lists of lake wireless-telegraph stations, with 
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call letters for each; and lists of submarine signal-bell stations, with 
code. 

As evidence of the general appreciation in which the charts are 
held, the following are quoted from letters received during the year: 

From the American consul at Dundee, Scotland: 

I take this opportunity to say that recently the captain of one of the Clan liners, 
then in this port, called at this office on receiving a letter sending him a supply of 
these weather-report forms and ocean charts, when he expressed his thanks to the 
American Government for the courtesy in supplying these charts, and desired to say 
how much they were appreciated by British shipmasters, at the same time speaking 
in terms of the highest commendation of the system adopted for collecting materials 
for keeping the charts fully up to date, to which he would give his cordial cooperation. 


From Capt. T. W. Pickard, of the British S. S. Ningpo: 


I am of the opinion that your publications are of extreme value to seafarers gen- 
erally, and I think that we should all cooperate with you in the good work. 


MISCELLANEOUS PUBLICATIONS. 


Additions have been made to the useful information contained in 
the calendars for the Atlantic and Pacific Oceans, and these have 
been distributed to all cooperating officials. The large chart, for- 
merly issued, showing the classification of clouds, has been put in 
book form. making it more convenient for use and increasing its dura- 
bility. It contains full descriptive matter and illustrative plates, 
with a view to aiding observers in the identification of the several 
cloud forms according to the International System of Classification. 
A new and enlarged edition of the Instructions to Marine Meteorolog- 
ical Observers, with a complete index, was issued during the year. 
The form used in reporting observations has been remodeled into a 
more light, compact, and convenient form. Its reduction in bulk 
will also effect a saving in postage. 


COLLECTION OF METEOROLOGICAL DATA. 


The weather reports from vessels are mailed to the Washington 
office by the observers or are forwarded through the local offices of 
the Weather Bureau. In foreign ports they are usually forwarded 
through the American consular offices. The American consuls at 
154 of the principal foreign ports have assisted the bureau in the 
collection of marine meteorological data from vessels and in the 
distribution of meteorological forms, charts, and pamphlets. During 
the year, 2,416 cooperating observers forwarded 10,669 books of 
weather reports. 

The Weather Bureau maintains marine centers at its principal 
seacoast and lake stations, and an official at the center visits vessels 
in the harbor for the purpose of comparing barometers, securing 
observers, and collecting marine meteorological observations. Offi- 
cers and observers of cooperating vessels visit the offices of marine 
centers for information, comparison of instruments, and supplies of 
meteorological charts and forms. These offices are equipped with 
standard instruments, marine instrument shelters, textbooks, and 
other accessories to this work. Assistants are assigned to special 
duty at New York, Boston, Philadelphia, and Seattle in connection 
with this work. The official at Seattle has supervision of the meteor- 
ological work of all vessels entering Puget Sound. 
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The bureau is indebted to the Weather Bureau of the Philippine 
Islands and to the Hongkong Observatory for storm tracks of the 
western portion of the North Pacific Ocean; and to Prof. Froe, of the 
Zi-ka-wei Observatory (Pére H. Gauthier, compiler), for approxi- 
mate tracks of storms of the middle and high latitudes of that ocean. 
Other valuable data have been contributed by the Indian Meteoro- 
logical Department; the Australian Meteorological Service; the 
Meteorological Office, London, England; the Meteorological Service 
of Canada; and the Deutsche Seewarte, Germany. 


WIRELESS TELEGRAPH SERVICE. 


San Francisco received 206 and Portland, Oreg., 244 wireless 
reports of observations during the year. These messages are sent 
and received without expense to the bureau through the courtesy 
of the vessel captains, the United Wireless Telegraph Co., and the 
naval wireless stations. Many of these reports are received at 
Katalla or Cordova, Alaska, and forwarded by the Signal Corps 
cable free of cost. 

It is expected that the number of observations reported by wireless 
telegraph will be increased during the coming year as a result of 
the regulations, effective July 1, 1911, requiring all vessels of a 
certain class to be equipped with sufficient apparatus for radio- 
communication. 


VESSEL-REPORTING STATIONS. 


The Weather Bureau stations at Block Island, Cape Henry, Sand 
Key, Southeast Farallon Island, Point Reyes Light, North Head 
Port Crescent, and Tatoosh Island, in addition to their meteorological 
work, are required to report all passing vessels, wrecks, marine disas- 
ters, and casualties, and to transmit communications between mas- 
ters, owners, underwriters, and others interested. <A total of 28,098 
vessels were reported and notice of 47 casualties was given during the 

ear. 
* The stations at Cape Henry, Sand Key, Southeast Farallon Island, 
Point Reyes Light, North Head, and Tatoosh Island are equipped 
for day signaling by international code, and are prepared to transmit 
messages by telegraph. Cape Henry and Sand Key are also equipped 
for night communications by flashlight (Morse code). An soutaplamas 
plant for this purpose was installed at Cape Henry during the year. 

The station at Jupiter was closed as a vessel-reporting station on 
April 20, 1911. 

Cape Henry uses the telephone and telegraph in reporting to Nor- 
folk and Newport News. A list of vessels passing that station is sent 
daily to the Norfolk press and the New York Maritime Exchange. 
All naval vessels are reported to Norfolk and in some cases to the 
Navy Department at Washington. The Maryland and Virginia 
pilot associations ig pms with this station, and such vessels as do 
not burn ore signals or can not be seen on account of fog are 
reported each morning by the pilot boats. A time flag is dropped 
daily at noon for the benefit of the pilot boats and other vesuole in 
the offing. 

WAge the wireless telegraph regulations become effective, an 
effort will be made to have the captains and operators on all approach- 
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ing steamers report the fact by wireless telegraph to the Navy wireless 
station at Tatoosh Island, and, in case of fog, to use this means to 
report their passage to and from the strait. 

The service rendered by the seacoast telegraph and vessel-reporting 
stations of the bureau has been of great benefit to shipping in times 
of disaster during the last year. At about 11 p. m., September 1, 
1910, the steamer Watson, bound from Puget Sound to San Francisco, 
with passengers and general cargo, ran ashore at Waddah Island, 
Wash. It was floated at 1 a. m., September 3, by the aid of the life- 
saving tug Snohomish, which was wired for at Port Angeles by our 
observer at Port Crescent immediately after the wreck. On Decem- 
ber 10, 1910, following the wreck of the schooner William H. David- 
son, our repairman at Manteo, N. C., established a temporary tele- 
graph station on the coast about 30 miles north of Manteo, at the 
scene of the disaster, and rendered great assistance to the master and 
crew. ‘Twelve wrecks occurred between Cape Henry and Hatteras 
during the year, all of which were reported by the life-saving stations 
to the officials at the Weather Bureau telegraph offices at Cape 
Henry, Hatteras, and Manteo, who in turn promptly telegraphed 
the information to the various agents, owners, revenue cutters, 
wrecking companies, and maritime exchanges. It is estimated that 
fully $328,250 was saved through the assistance rendered the 
vessels in distress as a result of these timely reports. Reports of 
18 casualties on Lake Huron, in which property valued at $350,000 
was endangered, were also given out from the Alpena, Mich., station, 
as a result of information received by our observer at that point over 
the Weather Bureau land and cable lines running between the main- 
land and Middle Island and Thunder Bay Island. 


CLIMATOLOGICAL DIVISION. 


The Annual Report of the Chief of the Weather Bureau, 1909-10, 
was printed and ready for distribution early in the present calendar 
year. The transfer of the composition and printing of the Monthly 
Weather Review from the central office of the Weather Bureau to 
the Government Printing Office has occasioned some delay in the 
issue of that publication, but it is probable that arrangements can 
be made whereby its issue at a slightly earlier date may be possible. 

The issue of the National Weather Bulletin, weekly during the 
crop-growing season and monthly thereafter, continued as in the 

ast. Its increased circulation as a result of numerous requests 
indicate that its value is rapidly becoming more widely known and 
appreciated. 

The weekly and monthly summaries of the weather conditions in 
Porto Rico and Hawaii were issued as in the past, as well as those 
for Lowa, in cooperation with the weather service of that State. 

Weekly summaries of the snow and ice conditions, with special 
reference to the districts east of the Rocky Mountains, were issued as 
usual during the winter, as well as the monthly summaries of 
snowfall conditions, for the benefit of irrigation and other interests 
in the mountain portions of the West. The latter contain more data 
than formerly, and the information they present as to the amount 
and distribution of the snow in the mountains, and its condition as 
regards prospects for early or late melting, has proved of much value 
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to engineers and those dealing with the storage of water for power 
purposes and its distribution for irrigation. 

The daily bulletins of weather conditions over the great corn, 
wheat, cotton, sugar, and rice growing States have been issued regu- 
larly from about 40 selected points in those districts, the total issue 
amounting to more than 2,000 copies daily. The demands for 
the extension of these services have been numerous and persistent, 
especially for the establishment of additional telegraphic reporting 
stations in the cotton-growing sections of Texas and Oklahoma and 
the wheat-growing districts of Montana and the Dakotas. These 
demands have been partially met by the establishment of about 20 
additional telegraphic reporting stations, mostly in the western 
portion of Texas and in the Dakotas. The necessity of more stations 
of this character is still bemg urged by the many beneficiaries of these 
services. 

The published annual summaries of climatological data for 1910, 
for the several States, have served as valuable additions to the series, 
which has been continued since 1896. 

The preparation and printing of the 106 Summaries of Climato- 
logical Data, covering the entire United States, have been completed. 
These summaries have proved almost invaluable in answering the 
thousands of requests for information regarding the climatic features 
of the different portions of the country, and the public demand has 
been so great that reprints of several of the earlier issues have already 
become necessary. 

During the year there was prepared and issued as ‘‘ Bulletin V, Frost 
Data of the United States,” a set of charts showing the average dates 
of first killing frost in autumn, average dates of last killing frost in 
spring, earliest dates of killing frost in autumn, latest dates of 
killing frost in spring, and the length, in days, of the crop-growing 
season for all portions of the United States. These charts were 
prepared from the records of about 1,000 cooperative observing 
stations having the greatest length of record. As the observations 
selected were made largely in the open country and therefore removed 
from the artificial conditions that prevail in the cities, where most of 
our regular stations are located, they show the conditions that are 
liable to prevail in the fields, orchards, and gardens more accurately 
than ever before attempted. 

The Weather Bureau derives much of its important climatological 
data from the records of its cooperative observers, of whom there are 
at present about 4,000, reporting from points well distributed through- 
out the entire United States, including Alaska, Porto Rico, and the 
Hawaiian Islands. Changes in this feature of the work included the 
opening of 258 new cooperative stations, and the discontinuance of 
150 formerly in operation. 

The great extension of the agricultural interests, especially those of 
trucking and fruit raising, necessitates more exact knowledge regard- 
ing the details of the climate of the country as an aid in determiming 
the crops and fruits best suited to the various portions. At the 
present time this need can enly be met by the data furnished by the 
cooperative observers of the bureau. 

The demands for the extension of these reporting stations have 
been much greater than it was possible to meet. As a rule, new 
stations have been established aiily in the more recently settled dis- 
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tricts of the western portion of the country, where the necessity for 
reliable climatological data is most urgent. 

The routine work of the division, comprising the furnishing of 
climatic data to several thousand applicants, the preparation of 
certified data showing weather conditions for use in courts, and the 
tabulation of data into the permanent record books, has been 
carried forward as usual. 

During the year a large number of the original records, including 
all the river reports, and the summaries of climatological data from 
1906 to 1910, inclusive, have been collected, arranged, and properly 
bound. In September, 1910, the work of examining the original 
meteorological records from stations was transferred to this division, 
due to the discontinuance of the distributing division. 

The large accumulation of original records is rapidly exhausting 
the available storage room in-the vault, which will soon have to be 
enlarged if these valuable records are to be kept free from danger 
of destruction by fire. 


INSTRUMENT DIVISION. 


The work and duties of the Instrument Division have remained 
essentially the same during the past year as heretofore. The equip- 
ment of instruments at about 200 telegraphic stations and about 
4,000 cooperative stations has been maintained in the best condition 
possible. 

Improvements have been made in the equipment of the storm- 
warning display stations at Delaware Breakwater, Del., Cape Henry, 
Va., and Sand Key, Fla., through the substitution of acetylene gas 
for oil in the lanterns, and more particularly through the introduc- 
tion of separate lanterns, operated by a special signaling key for use 
in flashing messages from the stations to passing vessels. Credit is 
due to Mr. J. F. Newsom, in charge of the station at Cape Henry, for 
the development of this and other useful apparatus for signaling 
passing vessels. 

Kiosks were installed during the year at Indianapolis, Ind., Salt 
Lake City, Utah, and Memphis, Tenn. These structures, which are 
now to be found at 29 stations, have met with universal commenda- 
tions from commercial bodies and the general public, and requests for 
others are on file, awaiting consideration at such time as funds may 
become available for their erection. The kiosk has proved of special 
value in placing meteorological and climatological data of general 
interest before the public, as well as in affording a display of the 
instruments used for indicating and recording temperature, humidity, 
rainfall, and atmospheric pressure. During the year an improved 
arrangement of counters was devised by Mr. Maring, of the Ten 
ment Division, for showing the accumulated rainfall since January 1, 
side by side with the normal fall for the same period, so that the data 
could be compared at a glance and the excess or deficiency for the 
current year noted. 

Special forms of apparatus paeeans to give satisfactory results 
in the accurate measurement of snowfall in the mountain regions are 
described and illustrated in an Instrument Division circular issued 
during the year under the title “‘Measurement of Precipitation.” <A 
limited number of sample gauges were installed late in the season at a 
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few selected stations, but the records obtained are not as yet suf- 
ficiently numerous to bring out any definite results. 

Work upon the apparatus for the absolute measurement of solar 
radiation Eas been carried forward, and a number of comparisons 
have been made with different types of receivers, bridges, etc. 
Orders were placed in the latter part of the year for an improved form 
of recording Wheatstone’s bridge for the continuous registration of 
sunshine. 

The seismographs at Washington have been maintained in operation 
throughout the year, but no work of a seismological character has 
been done at any of the other stations, notwithstanding the general 
call from a number of sources that the Weather Bureau engage in 
this important work. It is hoped ample means and authority will be 
pea ee the Weather Bureau to add seismological work to its present 
duties. . 
LIBRARY. 


During the year just ended, 1,064 books and separate pamphlets 
were added to the library, which now numbers approximately 31,000 
volumes. All additions were fully catalogued under author and 
subject. 

re heretofore, all the scientific periodicals received in the library, 
including annuals, were regularly searched for articles of meteor- 
ological interest. These periodicals include all the important journals 
of general science, and most journals devoted to physics, geophysics, 
geography, and other subjects germane to meteorology, in many 
languages. The proceedings and transactions of learned societies are 
well represented. All articles of permanent meteorological interest 
were catalogued under author and subject; and in many cases brief 
notes were added on the catalogue cards to amplify the information 
conveyed by the titles. 

The periodical literature is, as a rule, more highly specialized than 
that published in book form, and is therefore indispensable to the 
special student. The work of cataloguing such literature under 
appropriate topical headings, about a thousand of which are now 
used in the library, requires on the part of the cataloguers a wide 
knowledge of meteorology and of the principal foreign languages, 
besides familiarity with library science in general. Hence the 
Weather Bureau needs to maintain a strong library staff, specially 
trained in handling the cosmopolitan literature of meteorology, and in 
sympathetic relations with the scientific staff of the bureau, to whom 
it is essential that this literature shall be made readily accessible. 

Only by virtue of its direct exchange relations with scientific insti- 
tutions throughout the world is the bureau able to secure promptly 
all the current publications on meteorology. Much of this literature, 
especially that of an official character, could not be obtained by 
purchase, even if the funds were available. The periodical publica- 
tions of the bureau, especially the Monthly Weather Review and the 
Bulletin of the Mount Weather Observatory, are an indispensable 
means of securing valuable literature through exchange. 

Select lists of new meteorological publications have been published 
regularly in the Monthly Weather Review, as in former years. A 
revised edition of the librarian’s ‘‘ Brief List of Meteorological Text- 
books and Reference Books” was issued during the year. 
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The library continues to make all translations from foreign lan- 
guages required in the bureau; to supervise the small libraries main- 
tained at about 200 stations; and to perform the work at the central 
office in connection with promotion examinations. All these classes 
of work have grown steadily during the past year. 

Several station libraries have been strengthened by the addition 
of important works in German and French, dealing with branches 
of meteorology that are not adequately treated in English. This 
applies especially to the literature of atmospheric electricity, atmos- 
pheric optics, and climatography. 

In recording the growth of the library it appears proper to mention 
specifically a few of the more important meteorological works pub- 
lished in the course of the year, copies of which have been received. 

Doubtless the greatest interest in this connection attaches to the 
completion of J. Hann’s Handbuch der Klimatologie, third edition, 
of which the third and final volume has recently appeared. ‘This 
work, in its successive editions, is the only extensive treatise on the 
climates of the world published during the past 20 years. 

W. Trabert’s Lehrbuch der Kosmischen Physik (Leipzig, 1911) is 
the most noteworthy recent publication belonging to the class of 
general textbooks of meteorology. A long-awaited new edition of 
the International Cloud Atlas has appeared. It introduces few 
changes in the existing classification of clouds, officially adopted in 
all countries. 

Aerology and aeronautical meteorology engage the attention of a 
rapidly increasing number of writers. Dr. Franz Linke’s Aero- 
nautische Meteorologie, the first volume of which was recently pub- 
lished, is the prototype of a class of books likely to become common. 
It is a practical handbook dealing with the branches of meteorology 
of special interest to aeronauts. A third edition of Moedebeck’s 
Taschenbuch fiir Flugtechniker und Luftschiffer is, like the earlier 
editions, strong in the meteorological branches of the subject. Messrs. 
A. L. Rotch and A. H. Palmer have issued a novel series of Charts 
of the Atmosphere for Aeronauts and Aviators. The British Gov- 
ernment has published a noteworthy Report of the Advisory Com-. 
mittee for Aeronautics, 1909-1910, containing several papers by the 
director of the meteorological office. 

The Carnegie Institution has published the first volume of a work 
on Dynamic Meteorology and Hydrography, by Prof. V. Bjerknes and 
others. Its object is to present the fundamental facts and principles 
of the subject in a form suitable for treatment by the readies 
physicist, in part according to methods not heretofore applied. 

Dr. B. Walter has described an ingenious method of photographing 
lightning flashes with two cameras, one moving and the other station- 
@ (Ger Doppelaufnahmen von Blitzen, Hamburg, 1910.) Dr. 
Siiring has contributed an important treatise on meteorological pho- 
tography to K. W. Wolf-Czapek’s Angewandte Photographie in 
Wissenschaft und Technik, vqlume 1 (Berlin, 1911). 

Important works on the circulation of the atmosphere included 
The Trade Winds of the Atlantic Ocean, published by the British 
Meteorological Office; W. J. S. Lockyer’s Southern Hemisphere Sur- 
face-air Circulation, published by the British Solar Physics Commit- 
tee; and a fourth installment of H. H. Hildebrandsson’s Quelques 
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Recherches sur les Centres d’Action de |’Atmosphére (Upsala, etc., 
1910). 

The Bureau of Soils of this department published a bulletin by 
E. E. Free, The Movement of Soil Material by the Wind, which deals 
very fully with the subject of atmospheric dust, and is accompanied 
by a well-nigh exhaustive bibliography of this subject. Secular 
changes of climate during the post-glacial period form the subject of 
a large volume of reports by numerous collaborators, issued under the 
direction of the Eleventh International Geological Congress. (Die 
Veriinderung des Klimas seit dem Maximum der letzten Eiszeit, 
Stockholm, 1910.) 

Climatography was represented by the second and final volume of 
J. Maurer’s Das Klima der Schweiz (Frauenfeld, 1910); Tetens and 
Linke’s Das Klima von Samoa (Berlin, 1910); O. L. Fassig’s Climate 
of Porto Rico (extracted from Register of Porto Rico, 1910, San Juan, 
1911); a second part of G. Hellmann’s Das Klima von Berlin (Berlin, 
1910); F. Eredia’s La Temperatura in Italia (Rome, 1911); and fully 
a score of other valuable publications. The third volume of Hann’s 
Klimatologie, mentioned above, was, however, the all-important 
climatographic publication of the year. It deals with the climates 
of the temperate and polar zones. 

General works on meteorology have recently been published in Rus- 
sian, Spanish, Dutch, and modern Greek, by Voeikov, Oliver, Gulik, 
and Eginitis, respectively. 


EXAMINATIONS FOR PROMOTION. 


The total number of examination papers received and rated during 
the year was 295, as compared with 258 during the preceding year. 
Following is the record in detail: 


1910 1911 


Subject. Ki a Total. | Passed.| Failed. 
August. ester] Hse May. 


Rriplishiprammiane ene essa anae none n eee 


if 12 9 8 36 20 16 

ATILINEUC ILS oo eee ceseen ene e so cscaoeeeseees 6 14 10 3 33 26 7 
Elementary meteorology...........---------- 6 12 9 3 30 23 7 
MBSAY WIE sect ces neon snot aces ec seers saree 7 13 ll 18 49 34 15 
Mipenravcssecesserss sc cccceeee seca ease eee ee 6 13 10 11 40 30 10 
LEICA E Rae Sic soe doar se coe seca Se 4 9 5 11 29 21 8 
TUTIPONIOMIELE 2 oo os cae cee acie een steeiste aaa re = 3 6 4 5 18 15 3 
PSONOM ae see ec ce eas apne marie “eee eee 8 1 3 7 19 19 0 
PISKLPUYVRIOIULY «one sess scsce tee ncnas snes e 8 3 4 7 22 21 1 
Advanced meteorology...........-..--------- il 1 3 8 19 17 2 
ijt lip ARSE Ae EASA BREE ey tee ee 62 84 68 81 226 69 


TELEGRAPH DIVISION. 


The various telegraph and telephone lines owned and operated by 
the Weather Bureau have been maintained in good condition at a 
total outlay of less than $500 for minor repairs. 

The Block Island-Narragansett section, which extends from the 
island io Narragansett Pier, has worked excellently and with Irttle 
interruption during the entire year. 

The Norfolk-Hatteras line was down for 29 days, but Hatteras 
weather reports failed to get through on time on only 15 days, the 
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life-saving telephone being used at other times of interrupted service. 
The loop between Cape Henry and Virginia Beach was changed from 
Western Union telegraph poles to Government poles during the year. 
The entire section was inspected by the chief operator in May. 
Proper recommendations were made and approved by the central 
oflice, including the purchase at a cost of $1,182.72 of 12 miles of 
new cable, to replace an old and defective cable at New Inlet, N. C. 
General work necessary to put the section in excellent condition will 
shortly be made. The life-saving crews from Cape Henry to Hatteras 
have rendered valuable assistance in making all minor repairs. 

The submarine cable from Key West to Sand Key, Fla., was inter- 
rupted for two days during the month of February, due to temporary 
trouble in the terminal trench at Key West end. 

The Alpena-Thunder Bay and Middle Island, Mich., section has 
worked well, with but 36 hours of interrupted service during the vear. 

The Beaver Island section, from Charlevoix to St. James, Mich., 
was uninterrupted during the entire year, and was maintained with- 
out any expense to the bureau for repairs. 

The Glen Haven-South and North Manitou Islands, Mich., section 
was thoroughly overhauled during September and October, 1910, 
and placed in first-class condition by a lineman detailed from the 
ate Saving Service. In March, 1911, a landslide at South Manitou 
Island carried away a portion of the shore end of the cable, burying 
it in the sand to such a depth that 1,700 feet had to be abandoned. 
Extra cable was shipped from Charlevoix, Mich., and, through the 
cooperation of the Life-Saving Service, the necessary repairs were 
made and cable service restored on May 31. Repairs were made at 
the time to the cable box on North Manitou Island, restoring service 
between that island and South Manitou; also to the telephones at 
Glen Haven and Sleeping Bear Life-Saving Station. The line, cable, 
and instruments between Glen Haven, South Manitou, and North 
Manitou Islands are now in good working order. 

The line from San Francisco to Point Reyes has been placed in 
good condition at a small expense. 

Communication between Port Crescent and Tatoosh was inter- 
rupted during the year for a total of 14 days. Communication 
between Port Crescent and Seattle on the Western Union line was 
also interrupted for 39 days, and on the Postal wire for 55 days. 

The Government receipts from all lines for commercial messages 
handled during the year amounted to $2,018.48. 


PUBLICATIONS DIVISION. 


The Publications Division has continued to issue the regular publi- 
cations of the bureau, consisting of the Monthly Weather Review, the 
Bulletin of the Mount Weather Observatory, the National Weather 
. Bulletin, the Snow and Ice Bulletin, the Marine Meteorological Charts, 
the Weather Maps, and the forecast cards. It has also supplied the 
stations with blank forms, for their meteorological and other station 
work, and blank maps and cards for disseminating weather forecasts. 

On January 1, 1911, most of the printing material, including power 
and job presses, monotype machines, and type, was transferred to 
the Government Printing Office, where the actual printing work of 
the bureau has since been done, with the exception of the dail 
weather maps, and cards for the local forecasts, and such small 
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supplies as have been needed for immediate use at the central office. 
Lithographic operations remain unchanged. 

As a result of this change in the printing work of the bureau the 
services of 16 employees in its printing office were dispensed with at 
the close of the year, 9 being transferred to the Government Printing 
Office. Seven rooms on the second floor of the quarters previously 
occupied have also been vacated, and all printing work is now confined 
to the first floor. 

DIVISION OF SUPPLIES. 


The reclassification of property recommended by the board of 
survey went into effect on June 1, 1911. This classification elimi- 
nates the group formerly designated ‘‘Y”’ property, which, after 
becoming unserviceable from use, could be dropped from the returns 
without special authority. Under the new system only such articles 
can be dropped as are actually consumed by use or that are of slight 
value and soon worn out in service. 

The equipment of 55 stations with chalk plate and stereotypi 
outfits for use in casting plates for commercial maps was complete 
during February, 1911. At a few of these stations the publication 
of the maps in the daily papers has since been discontinued, but the 
spate equipment has all been utilized in supplying other map-making 
offices. 

New glass weather maps for public display were contracted for 
and installed as follows: Two in the United States Capitol and one 
each at Fort Smith, Ark.; Boston, Mass.; Indianapolis, Ind.; Rich- 
mond, Va.; Cincinnati, Ohio; Wichita, Kans.; Vicksburg, Miss.; and 
Peoria, Ill. 

All regular stations and all substations issuing daily forecast cards 
were supplied with improved logotype outfits during the year. 
Besides a much enlarged vocabulary of weather terms, with stand- 
ard captions and dates, each new outfit for regular stations includes a 
hand-printing press that produces excellent impressions in much 
smaller and neater type than that formerly used on forecast cards. 
Substations were supplied with new hand-stamping outfits, consist- 
ing of a modified vocabulary and type holders of new and improved 
pattern. These new outfits are superior in every respect to the old 
stamping devices, and are the result of considerable experimental 
work conducted in this division with a variety of apparatus sub- 
mitted by manufacturers. 


OBSERVATORY BUILDINGS. 


No new observatory buildings were authorized during the year, 
except the reconstruction of the building at Sand Key, Fla., to 
replace the one that was destroyed by the hurricane of October 11, 
1909. This building is now in course of construction, but the work 
has been unusually difficult, because the key was practically washed 
away by the hurricane of October 17, 1910. The building site is 
now completely under water, which fact has materially retarded the 
work. owever, the key is gradually re-forming, and it is expected 
that in a year or two it will have assumed its previous size. It is 

robable that the building will be finished and ready for occupancy 
Be or before October 1, 1911. During the building agit the 
Weather Bureau employees are occupying a room in the lighthouse 
and the work of the bain is being conducted without interruption. 
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The same hurricane that washed away Sand Key damaged the 
observatory building at Key West so badly that it is necessary to 
replace it. Congress has appropriated $15,000 for the poe and it 
is expected that the building will be completed by March 1, 1912. 

The following table shows where the buildings owned by the 
Weather Bureau are located, the fiscal years in which they were 
erected, and the cost of the buildings and grounds: 


Buildings owned by the Weather Bureau. 


q Cost of Cost of . 
Location. Erected. ground. | buildings. Total cost. 
INEM NOX cents a2 cles cb nis « sju cs iz v's 0 alinlaclnere’s eiseitgquaceive 1909 $2,000. 00 | $12,841.81 | $14,841.81 
PATE OSA NG) RR Oe SS eee See S 1903 1, 255. 00 6, 503. 00 7, 758. 00 
Anniston, Ala....... S Soicnaaiss cooceh cee eelsapienierctt cles eames } 1,799.75 | 12,920.69 14, 720. 44 
Atlantie City, N. J ae (1) 5,991. 00 5,991. 00 
Bentonville, Ark........ ¢ 500. 00 5,119. 90 5,619. 90 
Birmingham, Ala......... 3 261.50 15, 630. 36 15, 691. 86 
Bismarck, N. Dak ; : (t) 10, 085. 99 10, 085. 99 
ADGRAISIATIONV EY. |iic 2)-eictats Soreicwiclureie dai seatinie dase se wisioaidieses 1,034. 50 7, 668. 25 8, 702. 75 
ERITLIM ELON PAV Gree ak x win dae Sista oTarases Saye seis ase mbawere Be ¢ 3 20. 00 19, 043. 50 10, 063. 50 
MVHIIPOH ENR Eee anak ann amacetecien smeacers siaicneeicesicckiats 906 31.35 14, 135. 29 14, 136. 55 
MGrpOpMeHTy) ra. 2s ee sEt pic saadssiene <Se eae se seeinenas cebe : (1) 9,222. 45 9,222. 45 
Charles City, Iowa 3,036. 75 9,338. 47 12,375. 22 
MOiR Ia (Cso. cc ee eke sacs oot ces ceeeecscewatede oles g 3,799. 00 9,165. 00 12,964. 00 
isa ap AKet IN aD AK sen aos sack veins visceeema dak cSacce tes 1904 2,209. 05 7,431.50 9, 640. 55 
IDG PONGIGYs. INAS coc cew ace cciewtasae veces sculoese suet ece ses e 1909 2,050.00 | 10,837. 62 12, S87. 62 
iD Yet TAz 1 Wea Vs ER oe RSS ee ee ge eee ee ee GE 1904 2,041.70 7,430. 68 9,472.38 
Hasieeainine =) MICH 3. = she oa he  osinp cancel aoe names 1909 311.35 12,781. 04 12,792. 39 
EU AULOLAS SENG Once oe stan eo caic Dore ORES eS tees be meee ais eee 1902 14 217.00 4, 889. 75 5,106. 75 
EERE AEO No of ctoiicla ars apa ata dicta aioe sioieiaioctee sen oadoeuseese 1904 1,795. 00 5, 087. 08 6, 882. 08 
Leta LATICES a aS See es 9 een eS 9 oe 1907 2,241.25 9, 730. 94 11,972.19 
SEMEL Meee seem er acese fe vetiou acto eaecesune 1902 a 6, 346. 90 6,346. 90 
TRAN INVICSts Hast oM See ees ek ome ate oes EL 1903 2,020. 00 7,994. 75 10,014. 75 
OUHDVON Kip Ns Cre te ecioaeare oc sales vais Saceccetccusaees seas 21902 (1) 1, 616. 00 1,616. 00 
TAROSSO WHS sot Asawa sc cee ocsins ca gene bk beep wees of dais 1907 3,523.50 | 12,276.24 15, 799. 74 
PITT RAU LAT Poe pete ieae, croatoe sic tie icboyaie « ate pnd ialcvempraaeminern tes 1903 (1) 4,346. 00 4,346. 60 
Mount Weather, Va.: 
AGmInstration Huildine. secs. 553i se Skee esos s See 1909 1,863.15 | 48,035.26 49, 898. 41 
Machine shop and halloon shed.................---.- 1904 650. CO 8, 167. 00 8,817. 00 
Central heating and power plant....................- 1909 (1) 11,964. 74 11,964. 74 
PUD SOULE WO WLLL weap ate went a ancias aia ce byan~ wee Sean ani 51906 (1) 7,000. 00 7,000. 00 
Waa IOUADT GING Meee. Moose cosas cesses see Leetoee se 5 1906 (1) 8,904. 55 8,904. 55 
chine) Cyt APs Ohare Pee ease SSeee ero CeeE acne Eee ee 1903 Q) 1, 900. 00 1,900. 00 
PRAEH eee ae dele ees ce ews edslceccees nedomnoee ase 1905 (1) 900. C0 900. 00 
GotiacertoravorkmMen’. 2.265 .c5sed. eco ss ae ee 21905 (1) 1,300. 00 1,300. 00 
DURICAM A DOTALOIY,—.o. <u. ajaimntausich toe ponies oe eeeideea: € 1909 (1) 37,521.51 37,521.51 
WTOUACR ATIC ONICOSt cae ct. coccs toccnenet coe cette eters 71909 (1) 11, 246. 34 11, 246. 34 
Nantucket: Masser cn cbt bars rato cEich odds. Peas oe ace 1905 (8) 4, 728. 53 4, 728. 53 
INAPROCALIGop LE LuPrA Re) Sees c ech ona et nce cet ae 1904 4,151.75 8, 036. 50 12,188. 25 
INATUNAGIG Vibe Soe smee es ote See TS eee Sth 1909 3101.00 | 12,795. 64 12,896. 64 
IRON CAID OWS terete aaa enanmcna. sone ccaat sane 1902 () 3, 820.13 3, 820. 13 
INORLHPEMAULO MINED coms comer eee ccs ces socdcs hocmoee se 1906 (8) 3,818.50 3,818. 50 
UklahouasOtelaet cok bo. sac peek bib 24a ti tenes Seles - 1906 338.90 | 10,520. 25 10,559.15 
Lae Deel be Boe Se  A Se a SS a ene te eee een eee 1905 354. 00 7,875.50 7, 929. 50 
POU REYES Wisi Wales s stat code. a tae ececee ct eoces 1902 (1) 2,875. 00 2,875. 00 
POLUCTESCONE, WWASD). -. coos. cnn Coecioea acct ouinns ceases aee 1902 102. 00 730. 94 832. 94 
PMICHINONGLV A 25. tro ce teies = cctelsle cel tgsee oqoeeces SaeN eee 1909 38.75 | 15,489.01 15, 497. 76 
RM OED IMO lS cf =o. - ahs fa tee sede bee ose en eens 1909 5,040.95 | 16,882.80 21,923. 75 
PUREE EEOC ee a = Lin's dis cieic.n, wa vhs sidec gate atin aen ae eee 1903 3 914,800.00 | %14,800. 06 
Sarit steniaria, Miche os. f25026.. Jie Se fs 1899 1 2,994.12 2,994. 12 
SETHE» 0G ee eS oe aera © See Ieee oe 1907 | 2,021.75 | 12,089.30 14,111.05 
HeMCHeHS MR ATAUON: Calc. soe ccc ccs cee daeemee ee oec eee 1903 (1) 5, 211.22 5,211. 22 
Sprinvrield; iE sess s 55 ccc cce. ee 5S. «653.0 1906 (1) 10, 236. 50 10, 236. 50 
MIACOOSUMIBIANG AW ASN s:ncc coeds. scicecuscneneeeneeee ance 1902 (') 5,000. 00 5,000. 09 
WeAsniietoriy wy 1039. fee. Coles. ek Re ES (8) 174,950.79 | 174,950.79 
BLO WE INeUb ATK WWivOses.0 50: sc0cr csdent eoneeeeees _.| 1904 (1) 11,156. 00 11,156. 00 
IITA TIL ee et tee ec cates Sc aesesccote unaeee tet otte 21903 (1) , 1,500.00 1,500. 00 
JY, sees Se ae: fare eos ae eee 43,648.95 | 681,884.25 | 725,533.20 


1 Government reservation. 

2 Remodeled. 

3 Donated; figures represent cost of title transfer. 

4 Additional ground purchased. 

§ Begun in 1905. 

6 Begun in 1903. 

7 Begun in 1907. 

® Building and ground purchased as a whole. 

* Estimated cost of new building now in course of construction, 
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Buildings rented by the Weather Bureau for living and observatory purposes. 


Station. oe Other items included. 

AIDEDA WICH. coc cacccat voce en $650 | Heat, light, water. 

Gane\ May; Nv id. ii 22.41 20.042 650 

Clallam Bay, Wash........... 120 | Water. 

Der ro. Tex 0. icc hoceeee 444 | Heat, light, water. 

Duranpe, Colo. fi 2..cscc.025. 318 | Water. 

MIBORIAN AME. cecssnconecnce 420 

Helens. Montes. - stucco neses 624 | Steam heating plant, water. 

Honolulu, Hawaii............. 1,020 | 6 rooms; heat, cleaner, light, janitor and porter service, electric 
current for fan, storage. 

Independence, Cal...........- 456 | Water for domestic and irrigation purposes, and the trimming and 
care of all trees on the premises 

Kalispell, Mont=-.. 2... cscs... 360 

Lewiston, Idaho.............. 540 

Manteo NG «5. ccesccpeecanad 144 

Moorhead, Minn. ..::......-.. 600 | Heat, light, water. 

Mount Tamalpais, Cal......... 420 | Heat, light, water, and the free transportation of Government 
employees and supplies. 

Pysepwwashs- 222.225.2024 144 | Water. 

Roseburg i Oree...cfo.cctdeoce 550 | Heat, light, water. 

Roswell, N. Mex.............. 720 | Heat, cleaner, light, 

Sanivoan: PPR. sich 10 rooms. 

Thomasville, Ga 

Tonopah, Nev........ : 

Anwins Wash). oo s2555 5: ake Water. 

Winnemucca, Nev Heat, light, water. 


PERSONNEL OF THE BUREAU. 


The numerical strength of the Weather Bureau at the close of the 
year was 9,483, as compared with 6,895 at the end of the preceding 12 
months. This unusual increase is apparent rather than real, how- 
ever, since the total owes its enlargement almost entirely to the 
inclusion of 2,416 marine meteorological observers who have hitherto 
not been considered in the enumeration. Of the total number, 7,390, 
or nearly 80 per cent, are cooperative observers rendering service 
without compensation other than that received through the free 
distribution of Government publications. 

The total number of commissioned employees at the end of the 
year, 776, was 16 less than at the close of the preceding year. This 
decrease has been brought about largely through a lessening of the 
central office force by 25, owing to the discontinuance of a large 
portion of the printing work. The actual number of commissioned 
employees at stations, however, was 9 greater at the close of the year 
than at the time of the last report. 

The formation of the new Division of Observations and Reports 
practically absorbed the central office clerical force formerly engaged 
in the duties performed by the Marine, Forecast, River and Flood, 
and Distributing Divisions. The force in the remaining divisions 
has been increased slightly in some instances, with the exception of 
the marked reduction in the Publications Division, already mentioned. 

The enlargement of the commissioned force in the field by 9 was 
necessitated through the establishment of new stations at Dayton, 
Ohio, Fort Wayne, Ind., and Miami, Fla. At the stations already in 
existence the working force was lessened by 1 at seven points, in order 
to meet the demands for additional help at other stations where the 
service rendered the public had become grestly expanded. The 
rearrangements thus effected, both at the central office and in the 
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field, have had for their sole obiect the performance of a maximum 
amount of work with a minimum number of employees. 

The number of permanent appointments in the classified service 
during the year, including those affected by transfer and reinstatement, 
was 37 less than in the preceding year. The temporary appointments 
were 22 less. During the same period the promotions, amounting 
to 172, were also less by 29. All promotions were to the next higher 
grade, with but one exception, that of an official assigned to a newly 
established station where the responsibilities of his position were 
much greater than at the station formerly held. 

The number of voluntary resignations in the classified service 
during the year was 70, or 17 more than in the previous year. Of 
this number 31 were in the grade of messenger and messenger boy, 
and 15 were recently appointed assistant ovservers. The loss in the 
messenger service is naturally to be looked for as the boys advance 
toward manhood. The inability to hold all of the new Assistant 
observers is doubtless due to the small salary paid them during the 
first year or two of their service. At the present rate of wages young 
men of their attainments are able to command, the temptation to 
engage in employment giving more lucrative immediate returns 
than those offered in the lower grades of the Government service, has 
often proved irresistible. 

Of the 69 probationary appointments made, only 2 failed to com- 

lete successfully the 6 months’ probationary period. There were 9 
orced resignations from the classified service, for various causes, 
during the year, while the removals for reasons reflecting upon the 
‘character of the employees were 3. Of the 14 reductions during the 
year, 6 were brought about through causes reflecting in no manner 
upon those reduced, while 8 suffered a decrease in salary for failure 
to measure up to the standards of efficiency and conduct required by 
the bureau. 

In the unclassified service there were 5 permanent and 2 temporary 
appointments, as compared with 5 permanent and no temporary 
appointments in the preceding year. 

he absence record for the service as a whole showed a fraction of a 
day more sick leave and a fraction of a day less annual leave for each 
employee than in the preceding year. 

There were 4 deaths in the commissioned force during the year, as 
compared. with 8 for the year before. Among these was Mr. Jesse H. 
Robinson, chief of the Telegraph Division at the central office of the 
Weather Bureau, in whose death on May 1, 1911, the bureau sus- 
tained the loss of a valued official. Mr. Robinson entered the service 
on March 6, 1872, and was appointed chief operator in 1891, and 
chief of the Telegraph Division in 1902. 


190 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


CHANGES IN THE FORCE OF THE BUREAU. 


CLASSIRIED SERVICE, 


Appointments: 
Probationary— 
Compositor, at$1,25072:..-..: cance Meese asec Met Se. Si bco see ] 
Skilled. mechanics,-at'S1-200 2282 -beteas sects serie b= « see eee 2 
Clerk; ‘at SW.0002 «0% at. tei eevee tile ee ae te ae oeiot mle ainciels ne eee i 
Clerk. “at $900 222-3 See eee eS RS aie Bishan Meee ate ere ba ee ] 
Copyists; at’ $8402.20 ae a a aaa cee ete stale ets eer 2 
Assistant observer, at $8402.48: ose A ce. ce sa. eee 1 
Copyist, at $720. Jscc3 aces ces cide pee beeeeeis Sab os me tece eee 1 
Agsistant observers: at S720 555. semen st eisecic.-<cle.=s = ane o 5 ae eee 18 
Skilled’ mechanic: at $720" sac ccots cocoon tececc cca - 202-0022 eee 1 
Repairman) BE $7 205523. 2 22 Sy cece eke vaeale ss ect wces ts san 2 eee 1 
Messenger, ati$480:osrcseiss 20 fase se. AS. cee 2.20 iL 
Messenger boys;;8t: $400 -- 222 sdcnae doe beeen b ss abo ess eee 7 
Messenper boys, St: $a00 5 f= sesce sens oan eon sem <lnce'ewine aoe eee 32 


Transfer: 
Assistantobserver: ab $1; 00025 <n. cee ne tidee occisic wins sistema nels Sec sae eee 


il 
Reinstatement: 

Sectionidirector) ati lsS00 RE. 333 eeeeeee oe ee ef. 2 eee 1 

Assistant, observer, ato), 0002 s.207- nasieteec o> «aoachi-tpcvice hee e ee eee 1 

IPTINGERS Ab pCOUO een. ae a eee > oie © <2. pe eclar,4 ee oe eee 1 

Assistant ODSCLVer, Ab POA0 => core nc pete tae = «=m come nas oo ce ee eee 1 

ARGIStAHt ODSErVerval S120 sees se meee penser. +. sfc os eee ances eee ee eee 1 

Messenger, at) $600). 2255 cise 2 Riera oe ibe. Slew e Has dds seen 1 

6 

1 

il 

1 

iI 

2 

Ul 


Temporary: 
Conrpositor,tat: $15 200322085 Siu Ke chic bes ete met nete cles acces scene dee ee eae 
Skilledimechanie, ati 1/2005. sess oe <= b esiacie ceesele Sep] a> J5eis oases 
Skilled;smechanie<ati$l5 000 l= 2b a Sot. 2. eee eeioss.- 2-1. ee eee 
Re patra 0 BIL a ola peau a ei a n= 
Folders and Aceders. Ab Gat sof. sae wn canine rein rece Se minim = = o.oo le lone ee 
Messenger, at $480.22... 2 ooo ene ee eet beet ewe eee cece ecco secsees 
Messenger boys, at $360.22. .5 2. Joc.. see cep oetids Balers aloes > oo» o'eld nls blan sles 20 


Promotions (all promotions except 1 were to the next higher grade or by certification 
for advancement from subclerical positions)..........-.eceeeee--- eee eee e eee 172 


Reductions: 
Causes— 
To grant assignment to preferred station...............2----2-2-2--202-- 1 
To grant assignment)|to preferred work... 2s: 222-6 2 -|- = 2 Je 2 
As an offset to the bureau for allowance of quarters, fuel, and light...... 2 
Necessitated by change of duties... 02.5. vcen Sete ne -m oe nee 1 
Unsatistactory administrative’ work>.<.5--ccccesroestestt-cccceraceagee  * 
Wneatisactory services... 2.2.2.5. ccons Cate ee ee padeee sane ooh mreeee 4 
Neglect of :duty......--.-.2--- 2 dice Ce ae eens Meme ben as ove sncmonees i] 
Unsatisfactory conduct and neglect of duty............-+------- seat 2 
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Resignations: 
BY OLN NNT eATG Vso tego yore aisinss oy slate fa inl eter slepare stare io iain miei iniala stoi e(ctere wie. oc Saisie a 70 
Required because of— 
UP HESRRISEAC LOE: BEENICER oo cas oon sididia Sac one a casa naw owen essen e 3 
Unsatisfactory conduct ,..-.-----------2 0-2 - neces tence eee e n-ne ones iE 
Unsatisfactory service and conduct.........--.2e--eeeeeeeeeeeeeeeeees 
Albsence withoutmuthority....2-: -.222 haat ocess soae Sora Eee ee 1 
Nonpayment ob debta ss ss. S2l282 t'. SPL Se ese ecenae 1 
Physical unsuitability for Weather Bureau work..............-.-----..- 1 
Peete or tendered assionMent .. ous. 2c. = 65 - anscw ees teee ee aee eres 1 
79 
Transferred to the Division of Publications, Department of Agriculture......... 2 
Removals: 
Causes— 
Transfer of certain printing work from the Weather Bureau to the Gov- 
prumnent«Brinking O8iee icc etuacncns-t + eet ene te Ce eee ee eet oon te a8e 
CAYSTE ay 1120 ipa tests eee nn MEE OO RE ee riciocesc rs 1 
Neglect of duty and unsatisfactory services............-..+------------ 1 
imioxication and -neglect. of duty: s222-2-520223 2555... 7F TS OS Sse 1 
Intemperance and absence without authority................-.......-.- 1 
Becaliv-adjudped insane: sss.c2-steiszoees foe 0e evee ste eect se nenees 1 
12 
Dropped from the rolls at termination of probationary period because of unsatis- 
FAPLORY BCL VAGCCH = 28 tess See sndass ose cos slet eee eee Coast ean as once els mee 2- 
UTES itis cc SR SA oa Sa id epoca aap S Sages) ee 


UNCLASSIFIED SERVICE. 


Appointments: 

Permanent— 
Wnelassified laborers, at' $480 2 atts sees esse ee ae a betes coe aoees 5 ec 
Student asistanta, at-$o00s 65 6 esses cs Pe ee 2 
5 

Temporary— 
Simic OesIstant, Kt S00 So cece cat tae eaves ceheeseee pee eee 1 
Charwoman, at $240 Sons SIA OSTAIDDIDS IA alee Sonos aoe ee aaascaree il 
2 
Promotions (to the. next higher prade) 2. 2s25u52h oe SIS een owe eeesese- 2 
Peiona Laney V OMIMEALY 25 wuta aco saw 'nic/o doa noosa a inom einer Fekete eecee 5 


ABSENCE. 


Average number of days per employee during calendar year 1910. 


nek Annual 
Sickness leave 
Bration (oo) per Cont 1 d10S) a ob ccc cen ccensoceuaceeCewennan = cvoneuscrsuctecnwenesbans eye gs 6.8 
Washington, D.C.: 
Oe re a wita nn aba mannd nes dace.caser or aaanaeendaue case eden cincssune ee teoeenee 4.6 23. 4 
LOD Ee er ere en, (aS ee eee Sey Ae eee 10. 2 27.3 
ICE SORUICR settee Sac ooe ideas sou or cos ss cneteeeneecad abu csins cine Meienwewelorce sae 2.4 11.2 
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STATISTICS OF THE SERVICE. 


The following tables show the numerical strength of the bureau, 
and the highest, lowest, and average salaries paid in the commissioned 
grades: 


Numerical strength of the Weather Bureau, June 80, 1911. 
At Washington, D. C.: 


CUASSLTIOM x. ....0 a 0:0 n.nejs0a -cmaincncies nie niniee sss ainis bine korea ie ee ane eee 174 
Unelasanfied < . ssc cca cme eencee tac anton cae nice ettel= anata eee ll 
~— 185 
Outside of Washington, D. C.: 
Casale. 2 «a. sis 2 au apron a's ee oer Sea a ae eras eee ere ret ae 579 
Unclasiiied . . isccneg enn ee dmenas repens atk kes eee oe sae eee 12 
—- 591 
Total commissioned employees: -.. .........-sshusbesteswss-heameaeeeete 776 
Additional employees outside of Washington, D. C.: 
Storm-warning displaymen . .asgedas seule eabele nae oe Ce 183 
Raver Observers... - 5-002 ojsie 34 oe pseesiag-Eeeeach Soar see Enea 383 
Cotton-revion Obser Vers sa5 sek acd doe tres ot bee ee mee 45a eee eee 125 
Corn and ‘wheat rezion observers. <<... ---..-+> 672s 4s eeeeeee eee 134 
RINE GUSCEV DEN 6 aiag oats on le a wos aaa acibwintw's © ates > gape ie 110 
Sugar And vie TEPIONn ODSEPVELS. <2 ance Se nie we veces 5 nose som eee 7 
ppecial meterolorical HOSERVEIS. =. 2-256 eaica.c poe o'cio oa see ay otc 82 
Special cranberry+marsh Observers. os ini. oie.) vin oisici sis ome = boom pelts 8 
Special snow and ice observers...........- ORR Sere 4 
OUMtAIN eNO Wall QURERVENS Se ce et cule oie seeie a o's 2.5. hciseiniee re See een 281 
Total noncommissioned employees=).c oc ec ones = viccicecie seme eee Pee Os 17) 
Total paid employees. . .ssct~ua- aeeeadianes=-- =>. 25-- seen 12,093 


Persons serving without compensation (except through the distribution of 
Government publications): , 
Cooperative observers and correspondents (omitting 412 paid ob- 


servers, enumerated, elsewhere) -..... .......281s4-2b -eHee eee aes 4, 847 
Cooperative storm-warning displaymen...............-+-2+-ee20-+ 
Cooperative river observers. .-....:..-.+2> sens a-n6 essere 22 
Cooperative rainfall observers. ....-.-..-----------------0-+-00 9 
Marine meterolopical observers... s.2-62--s2=<-->sseeaee oe 2,416 
Total cooperatives. ..... os a0s/e,seneininnncs.00 US eRe eee seed. ~ Fe 
Total numerical strength..... BE SoC OTITIS SDSL Con s6.6) Oe 


Distribution of the commissioned force, June 30, 1911. 


In Washington, D. C.: 


Accounts DivisiOnies..<s 400 seesncaceueebeee eh or tans aes = eee ae ‘14 
Climatolomieal. Division. =: <2..2<ismecwepaeeen = <c 22e oee oe eeee eeeee ae 17 
Pxecutive branes. 2 a0. 55 00202 socema dene Beste ee Be 19 
Forecasting...... eR ne ne ee Ne RM : 2 
Instrument: Divisions. ...4-snone gece «ener see See ee ee ae ll 
LADQarY 6 6a neon rere cce ce cewes cower ewes ewes ees Ses S ae 5 5 
Observations and Reports, Division of->..-..ss2-22-+-2 =e 5s=e2 ee eee 26 
(O) o:12) Ai 0) | a en ee eee oy ae Snr as ashsotc- és 1 
Publications: Division. < -icca<ciac0cecaceismcecene reek easeeaee eee 24 
Supplies Division: . «as s0ced oains'sc ss ocieia celles eee aie re bi | 
Telegraph Wi vVision oo. 22 ws ose ac eo ec sge pees eeenee ee aes een 11 
Vetificalion. sections .22.:220076~n5 Ji gos eR Wikeide wee nesses eee Z 
Drafting room (under direction of the chiet clerk).............-.-.. Sena 4 


1 This total embraces all paid persons connected with the bureau on June 30, 1911, except 14 commissioned 
employees, absent on that date and who had been granted Jeaves of absence or jurloughs without pay for 
one month or more. 

2 One employee devotes a portion oi his time at one o! the map stations at the Unitea States Capitol. 
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In Washington, D. C.—Continued. 


Heat, light, and power plant (under direction of the chief clerk)........ = 5 

Miscellaneous mechanical work (under the direction of the chief clerk).. 6 

Watch force (under direction of the chief clerk).......................-. 6 

General messenger and laborer service (under direction of the chief clerk) . 21 

LES Be te OR eine A eee ee ee ve oe te a a ee ec 185 
Outside of Washington, D. C.: 

53 stations with 1 commissioned employee.....................+2+------% 53 

45 stations with 2 commissioned employees...................ee----20% ‘ 90 

50 stations with 3 commissioned employees................-.22--+-eeeee 150 

18 stations with 4 commissioned employees....................2-------- 72 

14 stations with 5 commissioned employees....................--------- 70 

7 stations with 6 commissioned employees...............--..2eeeeeeeee 42 

5 stations with 7 commissioned employees................--..22.+--e00 35 

2 stations with 8 commissioned employees..................--2.+------ 16 

3 stations with 9 commissioned employees..................---20--200. 27 

1 station with 10 commissioned employees...................-2222-.20. 10 

1 station with 12 commissioned employees................-..----++--e- 12 

1 station with 23 commissioned employees.............--..--.22eeceee si 23 

PRCA OME Ren eee alas sien aie bases wee acca aaes cen ABa een eRe 1600 


In addition to the foregoing there are eight special observing (one 
man) stations in the West Indies, mainly in operation during the 
hurricane season, and a special repair station in Washington operated 
from October to April, inclusive. 

The following salary table omits persons on duty at special obsery- 
ing aud substations where the salaries are $25 a month or less, and 
where, as a rule, the tour of duty covers but a small fraction of the 
day and only certain seasons of the year. 


Salaries paid in the commissioned grades. 


June 30, 1911. 
Grades. 
: Washing- 
Stations. | ton p. z 
Classified grades: 
MERE tas A taclnras pacino San Sue n'eenc cide nswaocccemese Dee aeEe cae $3, 500 $6,000 
Lowest salary...... eg aae ie ee weir ele cieie eee ne acne Spe eis ae eae ee ee 360 450 
eM SS ANALY, is Sette oc eich asd Sidaiol snip Saw aldie. ck veisws cee awe R SE ea ee ee 1,046 1,173 
Unclassified grades: 
PS SAADY, 92 cis oea a seas aeAee toon bncncict sce socscesscseeeeeneeen ease eee 720 720 
HOMES SAIEL Va. Doce oc ecine ce cciche acts cniccccmccedowwacsuelwen cuerme meee 300 240 
VEXAPCISAIALY . sos ee on cae cote e sw bw oa cB ccd to ou cae ee ee a ee 405 513 
Average salary of all (station and Washington) is $1,057. > 


‘This represents the norma! station force. On June 30, 1911, there were actually on duty 591 employees. 
23165°—acr 1911——13 


REPORT OF THE CHIEF OF THE BUREAU OF ANIMAL INDUSTRY. 


UnITED STATES DEPARTMENT OF AGRICULTURE, 
BureEAv OF ANIMAL INDUSTRY, 
Washington, D. C., October 3, 1911. 
Sir: I have the honor to transmit herewith a report of the opera- 
tions of the Bureau of Animal Industry for the fiscal year ended June 
30, 1911. 
Respectfully, A. D. MELvin, 
Chief of Bureau. 
Hon. JAMES WILSON, 
Secretary of Agriculture. 


INTRODUCTION, 


The bureau deals with the live-stock industry in a threefold way, 
comprising administrative, research, and educational work. i 
work includes the inspection of animals, meat, and meat food products 
in connection with interstate and export business under the law of 
June 30, 1906; the inspection of animals for export; the inspection 
and quarantine of imported animals; the eradication of contagious 
and infectious diseases of live stock; the scientific investigation of 
such diseases; investigations in the breeding and feeding of live stock 
and poultry; work relating to the dairy industry, and the diffusion of 
information on these subjects. 

The number of employees in the service of the bureau on July 1, 
1911, was 3,284, as compared with 3,183 a year before. 

After a brief general discussion of certain features the work of the 
various divisions of the bureau’s organization will be presented in 
order and more in detail. 


STUDY AND ERADICATION OF ANIMAL DISEASES. 


The work of controlling and eradicating certain contagious and 
infectious diseases of live stock has been carried forward with very 
favorable results. 

Since the summer of 1906 the bureau has been engaged, in cooper- 
ation with the State and local authorities, in the extermination of 
the ticks which inhabit the Southern States and which spread the 
infection of the disease known as southern or Texas fever of cattle 
and otherwise handicap the cattle and dairy industries by keeping 
animals in poor condition. Good progress was made in this under- 
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taking during the past fiscal year, as a result of which areas aggre- 
gating 10,965 square miles were released from quarantine, making the 
total territory so released since the beginning of the work 139,821 
square miles. This territory is mostly along the northern border of 
the infected region, extending from Virginia to California. 

Experiments in dipping cattle for the destruction of the ticks have 
shown that aren Gal solutions are more satisfactory than the Beau- 
mont crude petroleum which has heretofore been used to a consider- 
able extent. Arsenical dips are therefore now being principally 
employed in the work of tick eradication, and articles have been pre- 
pared for publication reporting the results of the dipping experiments 
and giving directions for the preparation and use of naan dips and 
for the construction of dipping vats. A paper discussing the history 
and progress of the work of tick eradication has also been prepared 
for the T'wenty-seventh Annual Report of the Bureau. 

Substantial progress was also made during the fiscal year in the 
eradication of the parasitic diseases known as sheep scab and cattle 
mange. Statistics of this work, as well as of tick eradication, appear 
in the portion of this report dealing with the work of the Inspection 
Division. In addition to the territory released from quarantine, the 
amount of infection in some of the areas remaining under quarantine 
has been considerably reduced. 

The form of necrobacillosis known as lip-and-leg ulceration of 
sheep, which has been quite prevalent in a malignant form in a large 
pe of Wyoming and Montana within the past three years, was 

rought under control so well during the fiscal year as a result of 
work done by the bureau and State officers, with favorable climatic 
conditions, that the Federal quarantine was entirely released under 
date of August 10, 1911. While the disease is still sometimes found 
in a mild form, it is believed that ordinary methods of State and 
interstate inspection will be sufficient to keep it under control. It is 
fortunate for the sheep industry that the malignant form of the dis- 
ease was stamped out within such a short time and not allowed to 
spread extensively throughout the West. : 

The recurrence of the contagious disease known as dourine of 
horses was an incident of the year. This disease had apparently 
been completely eradigated a few years before as a result of several 
years’ work by the bureau. The new outbreak occurred in Iowa, 
and while the manner in which the infection was again introduced 
has not been positively determined, all the information at hand points 
to its having been brought in with an imported stallion. Prompt and 
vigorous action by the bureau in concert with the State authorities 
has resulted in the practical eradication of the contagion. In study- 
ing the disease the scientists of the bureau were able to find under 
the microscope the living organisms which are the infective agent, 
this being the first discovery of the organism in natural cases in the 
United States. Further details of the outbreak and its study and 
eradication are given in the report of the Pathological Division. 

Although mallein has been in use for the diagnosis of glanders for 
several years, it has not been entirely reliable. During the year the 
bureau scientists have made a special study of a new laboratory test 
for glanders known as the complement-fixation test, and the first 
description of this test published in the United States was issued as 
a bulletin of the bureau. The new test has been found to be highly 
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accurate-and reliable and affords a very valuable means of deter- 
mining doubtful cases of glanders in horses and of bringing about its 
eradication. 


TUBERCULOSIS. 


Tuberculosis has continued to be a subject of both administrative 
work and scientific investigation. In 1909 and 1910 a systematic 
tuberculin test was made of all cattle in the District of Columbia, and 
those that reacted were slaughtered. During the past fiscal year the 
bureau has been engaged in making retests at intervals in order to 
detect the disease in any animals in which it might have developed 
since the first test. This work is described in the report of the 
Quarantine Division. Only a small proportion of cases is now being 
found, and as all cattle brought into the District except for immediate 
slaughter have to undergo the test, it is believed that the District will 
soon be entirely freed from bovine tuberculosis. 

Experiments in the immunization of cattle against tuberculosis by 
means of vaccination have been continued, and while some encourag- 
ing results have been obtained, the only methods that appear to be at 
all reliable require the use of living tubercle bacilli, and the bureau 
does not yet consider such methods adapted to practical use because 
of the danger of spreading the disease. This work has been made the 
subject of a special article in the Twenty-seventh Annual Report of 
the bureau. 

For several years the bureau has advocated that only animals that 
are free from tuberculosis should be admitted to public exhibitions. 
Following this recommendation the officials of the Utah State Fair 
last year made a ruling which permitted only cattle which were free 
from tuberculosis as demonstrated by the tuberculin test tou be shown 
at that fair. It is hoped that the managers of other large exhibitions 
will follow a similar course. This policy seems desirable for two 
reasons, first, because if tuberculous animals are admitted there is 
danger that the disease will be spread to other stock, and second, it 
seems unreasonable and unfair that premiums should be awarded to 
animals that are infected with a contagious disease. The smallest 
blemish will disqualify a horse in the show ring, and it seems only 
logical that the presence of a contagious disease should disqualify 
cattle. Certainly the owners of healthy stock should not be expected 
to expose their animals to diseased ones at these fairs. 

About two years ago a special committee known as the Inter- 
national Commission on the Control of Bovine Tuberculosis was 
appointed by the American Medical Veterinary Association to study 
the tuberculosis problem in live stock and to formulate measures for 
dealing with it. The report of this commission was submitted during 
the past fiscal year, and owing to its importance and the desirability 
of giving it a wide distributon it was published by the department as 
a circular of this bureau. The commission has since prepared a 
simple and concise treatise on this disease, intended especially for 
farmers and stock raisers, and it is expected that this will be published 
by the department as a Farmers’ Bulletin. As a proper understand- 
ing of the nature of tuberculosis and the best means for dealing with 
it are essential to the success of any undertaking for the control or 
eradication of this disease, it is believed that the widespread distribu- 
tion of this literature will accomplish great good. 
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NEW EXPERIMENTAL FARM AND QUARANTINE STATIONS. 


As stated in my last report, a farm of about 475 acres, located at 
Beltsville, Prince George County, Md., about 13 miles from Wash- 
ington, was purchased under an appropriation made by the appropria- 
tion act for the Department of Agriculture for the fiscal year ending 
June 30, 1911. This farm was intended for experimental work in 
animal husbandry and dairying. For several years it had been con- 
sidered very desirable to separate work of this kind from that relating 
to infectious diseases as carried on at the Bureau Experiment Station 
at Bethesda, Md. During the past year considerable work in the way 
of building, fencing, and equipping the Beltsville farm for work for 
which it is intended has been carried on, and the work of breeding and 
feeding animals and poultry has been transferred there from the 
Bethesda Station. 

With an appropriation of $65,000 made by Congress two quarantine 
stations have been purchased, to replace rented ones, for the detention 
of imported dance brought in at the ports of Boston and Baltimore. 
The station for Boston is located at Littleton, Mass. The Baltimore 
station is located on the water front and makes it possible to transfer 
live stock by lighter directly from the steamer to the station. 


BREEDING HORSES FOR THE UNITED STATES ARMY. 


As pointed out somewhat at length in my last report, there is great 
need for the Government to undertake some systematic plan for 
encouraging the breeding of horses of a type suitable for Army use. 
The breeding of this type of horse is declining rapidly in favor of 
breeding heavier horses, and it is becoming evident that if the Army 
is to be able to procure an adequate number of suitable horses in the 
future some plan such as has been recommended will have to be 
entered into. During the year a hearing on this subject was held by 
the Committee on Agriculture of the House of Representatives, but 
no special appropriation for such work was made by Congress. How- 
ever, the bureau has made a small beginning, the slight expenses of 
the work being paid from the appropriation for animal feeding and 
breeding experiments. During the year Mr. August Belmont pre- 
sented to the War Department two well-known Thoroughbred 
stallions, Henry of Navarre and Octagon, and, at the request of the 
Secretary of War, the Department of Agriculture consented to take 
the stallions and stand them for public service under the provisions 
of the plan outlined in the preceding report. The stallions are at the 
remount station of the Army at Front Royal, Va., and have been bred 
to about 50 mares, each mare owner agreeing to give the Govern- 
ment an option on the foal at three years at $150 in return for stallion 
service. The conditions for service also provide for disqualifications 
for faulty gait and conformation and unsoundness. 


VETERINARY EDUCATION. ° 


In order to obtain aualified veterinarians for its service, the bureau, 
in conjunction with the United States Civil Service Commission, has 
continued its investigations and supervision with regard to the 
courses of study and facilities for instruction at veterinary colleges. 
This work may be better understood from a brief review, including 
the circumstances leading up to it. 
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The veterinary inspectors of the bureau were placed in the classified 
service by Executive order dated May 28, 1894, and the first exami- 
nation was held by the Civil Service Commission June 22, 1894. To 
be eligible for the examination the only restriction made was that 
the applicant should be a graduate of a veterinary college. This 
remained in effect until July 1, 1899, when the standard was raised 
and the requirement made that the applicant should be a graduate 
of a veterinary college having a course of not less than three years. 
This was changed in January, 1900, to the requirement that veteri- 
narians were eligible who were graduated during or prior to 1897 from 
veterinary colleges having a course of two years, while those graduated 
after that date must be from colleges having a course of three years. 
This standard was modified again in January, 1903, by requiring 
that applicants from a veterinary college having a course of three 
years must have spent at least two years in the study of veterinary 
science at a veterinary college. The necessity for this provision 
arose from the fact that certain veterinary colleges inaugurated the 
custom of giving degrees after one year of attendance and allowed 
two years’ credit for time previously spent at agricultural, medical, 
or other colleges. 

The demand for veterinarians for employment in practice and in 
the work of the bureau was so great that the existing veterinary 
colleges were not able to supply the requisite number. Some colleges 
did not give sufficient attention to the preliminary education of the 
students enrolled and were not particular as to the scope of the 
instruction given, the number of branches taught, and the length of 
the course. For this reason it was found that although some of the 
graduates were able to pass the somewhat restricted civil-service 
examination, a considerable number were not sufficiently educated 
to make satisfactory inspectors and were not professionally qualified 
for the important duties assigned to them. 

Accordingly it was deemed advisable to adopt some means to 
designate the course of study, as an adjunct to the examination, 
which should be provided by colleges that wished to prepare graduates 
for the civil-service examination for veterinary inspector. In order 
to obtain expert advice as to the subjects to be included in a proper 
curriculum and the amount of time (number of hours) to be devoted 
to each, the Secretary of Agriculture in February, 1908, appointed 
five representative and qualified veterinarians as a committee on 
veterinary education, for the purpose of obtaining information regard- 
ing the course of instruction then given at veterinary colleges and to 
make recommendations as to the matriculation examination and the 
course of instruction necessary to qualify graduates of these colleges 
for admission to the civil-service examination for the position of 
veterinary inspector in the Bureau of Animal Industry. 

This committee visited the various colleges for the purpose of 
obtaining the desired information, and as a result of its inquiry made 
recommendations as published in Circular 133 of the Bureau of 
Animal Industry. This circular was distributed generally, and most 
of the veterinary colleges proceeded at once to put the recommenda- 
tions into effect. 

On January 21, 1909, on my invitation a conference of representa- 
tives of all the veterinary colleges of North America met at Washing- 
ton to consider with the committee above mentioned the whole matter 
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of matriculatzon and course of study. The committee’s recommen- 
dations in the main were heartily approved by the conference, but it 
was decided to reduce the total number of hours in the course from 
3,200, as required by Circular 133, to 3,000. By this reduction the 
student is still required to have instruction for an average of 6% hours 
per day for 6 days per week -for 25 weeks for 3 years in order to 
cover the required 3,000 hours. The Association of American 
Medical Colleges recommends in colleges for the study of human 
medicine a curriculum of 333 hours per week, while the present 
regulations for veterinary colleges require for day colleges 38% hours 
per week and for night colleges 293 hours per week. While night 
instruction is discouraged and has been practically discontinued by 
all but two colleges, it was deemed advisable to make provision for 
it, as there seemed to be a demand for classes after office or work 
hours, particularly in Washington. It was therefore decided to fix 
the course for night colleges at 84 months, exclusive of final exami- 
nation and holidays, as compared with 64 months for day colleges. 

In March, 1909, there was appointed within the Bureau of Animal 
Industry a committee on veterinary education, consisting of Dr. A. M. 
Farrington and Dr. R. W. Hickman. This committee, commencing 
on March 17, 1909, visited all the veterinary colleges and made an 
inspection of each, obtaining all possible information regarding the 
manner in which each college was complying or failing to comply 
with the recommendations of Circular 133. A confidential report 
was sent to each college visited, stating wherein, in the opinion of the 
committee, improvements could be made and deficiencies corrected. 
Their reports were well received, and marked improvement has 
resulted in the curriculums of many colleges. 

In the efforts to secure suitable veterinary inspectors properly 
qualified and educated in the veterinary profession there has been 
active cooperation of the United States Civil ‘Service Commission, 
which brought about the issuance of regulations governing entrance 
to the veterinary inspector examinaticn, effective September 1, 1909, 
approved conjointly by the Secretary of Agriculture and the president 
of the commission. These regulations were published as Bureau of 
Animal Industry Circular 150, which contains a list of the accredited 
veterinary colleges, graduates of which can be enrolled for the veter- 
inary inspector examination. This list is subject to change, and any 
college failing to comply with the requirements is removed from the 
list until such time as there is faithful and explicit compliance. 

The result of these measures has been not only to make it possible 
.or the bureau to obtain men better educated and qualified for its 
veterinary work, but to raise the standard of veterinary education in 
the United States and to provide students with larger and better 
facilities for study. Many of the veterinary schools have made large 
expenditures of money and have greatly augmented and improved 
their equipment and facilities since the regulations were issued. The 
majority of the schools have cooperated heartily with the bureau in 
bringing about improvement and have cheerfully complied with the 
official requirements. The officials of several schools have expressed 
their appreciation ot the bureau’s efforts and their desire that its 
supervision should be continued, and some have said that until they 
found it necessary to make certain improvements in order to meet 
the bureau’s requirements they had not realized that their schools 
were deficient in those particulars. 
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The department assumes no direct authority or control over the 
veterinary colleges; it merely unJertakes, in conjunction with the 
Civil Service Commission, to prescribe certain requirements for 
admission to the examinations for veterinary positions in its own 
service with a view to obtaining the services of qualified men. In 
order for the graduates of a college to be eligible to such positions 
the college must provide the required facilities for instruction. 


NEEDED LEGISLATION. 


As indicated in previous reports, further legislation by Congress is 
needed in order to enable the department to exercise efficient control 
over certain matters in the interest of the live-stock industry and for 
re good. : 

ith the Sra use in veterinary practice of vaccines, serums, 
antitoxins, tuberculins, and other preparations for the detection, 
revention, or treatment of diseases of animals, and the increasing 
imports of such products, there is constant danger that contagious 
diseases may be introduced from abroad and cause great damage, 
as happened a few years ago in the outbreaks of foot-and-mouth 
disease. Furthermore, these preparations, as shown by the bureau’s 
investigations, are sometimes lacking in potency or are not standard- 
ized. It therefore seems very desirable that the Secretary of Agri- 
culture should be given legal authority to control the importation of 
such products and to supervise the preparation of those manufac- 
tured in this country for interstate commerce, such authority to be 
similar to that already vested in the United States Public Health 
and Marine-Hospital Service with regard to similar products for use 
in human medicine. 

The need for legislation to enable the asa to regulate more 
effectively the interstate transportation of live stock so as to prevent 
the spread of contagious diseases and prude more humane con- 
ditions was set forth in my report for the last fiscal year as follows: 

Experience in the enforcement of what is known as the 28-hour law has shown the 
desirability of exempting in some cases from its operation live stock which is being 
shipped under quarantine restrictions. Owing to unforeseen delays it is sometimes 
necessary in order to comply with the law to unload stock which is being shipped 
under quarantine restrictions into pens which are not specially set apart for that class 
of stock and which are likely to be used soon afterwards for other stock, and in this 
way infection hassometimes been spread. This danger could be practically obviated if 
the Secretary of Agriculture were clothed with power in such cases of emergency 
to waive the provisions of the law so that animals under quarantine might be kept in 
the cars for a sufficient time to reach a point where facilities were available for han- 
dling them without danger to other stock. 

Although existing law authorizes the Secretary of Agriculture to require the disin- 
fection of live-stock cars moving into or out of a section that is quarantined, it is desir- 
able to have this authority extended so as to empower the Secretary of Agriculture te 
require the disinfection of any live-stock cars used in interstate commerce whenever 
he may consider such disinfection necessary in order to prevent the spread of disease. 

In the shipment of live stock it is sometimes a practice to put into the same car 
animals of various sizes and different species, with the result that small animals are 
often injured or trampled to death by larger ones. In order to remedy this evil it is 
desirable that the Secretary of Agriculture should have authority to regulate the 
shipment of different classes of stock in the same cars. 

Dead animals are sometimes slipper in the same cars with live ones, and there is 
danger of the spread of disease in this way. Such shipments should be prohibited by 
law. 


There should also be legislation prohibiting the interstate shipment 
of young calves, which, on account of their inability to eat solid food 
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and their refusal to drink water, are sometimes kept for several days 
without nourishment. 


TRICHINZE IN PORK. 


As the bureau continued to receive occasional reports of illness 
following the eating of uncooked or insufficiently cooked pork, it 
was found desirable during the year to give to the press a statement 
warning the public against the danger of trichinosis. An average of 
about 1 per cent of the hogs slaughtered in the United States are 
infested with the microscopic parasite commonly known as trichina 
or fleshworm, the scientific name being Trichinella spiralis. When 
transmitted to human beings trichine may cause serious illness, 
sometimes resulting in death. 

No method of inspection has yet been devised by which the presence 
or absence of trichine in pork can be determined with certainty, and 
the Government meat inspection does not include inspection for this 
parasite. All persons are accordingly warned not to eat pork, or 
sausage containing pork, whether it has been officially inspected or 
not, until after it has been properly cooked. 

A temperature of about 160° F. kills the parasite, therefore pork 
when properly cooked may be eaten without any danger of infection. 
Fresh pork should be cooked until it becomes white and is no longer 
red in color in all portions of the piece, at the center as well as near the 
surface. Dry-salt pork, pickled pork, and smoked pork previously 
salted or pickled, providing the curing is thorough, are practically 
safe so far as trichinosis is concerned, but as the thoroughness of the 
curing is not always certain, such meat should also be cooked before 
it is eaten. 

The bureau has for distribution a circular giving information on 
the subject. 


PUBLICATIONS AND DIFFUSION OF INFORMATION. 


The results of the bureau’s work are made available to the people 
through publications, correspondence, public addresses, and material 
furnished to teachers, writers, and the press. 

The bureau’s new publications issued during the fiscal year numbered 
105, aggregating 2,891 printed pages. This is an increase of approxi- 
mately 25 per cent over the preceding fiscal year. In addition to 
the new publications there have been numerous reprints of ear- 
fier publications. The new publications consisted of the Twenty- 
sixth Annual Report of the Bureau (for 1909), the Annual Report of 
the Chief of the Bureau for the fiscal year 1910, 22 bulletins, 19 
circulars, 7 Farmers’ Bulletins, 5 reprints from the annual report, 2 
Yearbook articles, 26 orders and amendments, and 22 miscellaneous 
publications. 

In addition to the distribution of literature, it is necessary to 
conduct a heavy correspondence to meet the large volume of requests 
for information. 


THE ANIMAL HUSBANDRY DIVISION. 


The Animal Husbandry Division, of which Mr. George M. Rommel 
is chief, deals mainly with the breeding and feeding of live stock and 


poultry. 
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HORSE BREEDING. 
COLORADO WORK. 


The carriage-horse breeding experiments in cooperation with the 
Colorado Experiment Station have, with one exception, progressed 
satisfactorily during the past year. The annual culling of inferior 
individuals is showing its results, and the foals show better quality 
each year. In August, 1910, the board of survey condemned 8 
animals, which were sold at public auction. One mare died during 
the year; one was destroyed on account of injuries; one foal died, 
and one was destroyed on account of injuries. The following state- 
ment shows the animals in the stud on June 30, 1911: 


Ages. | Stallions.| Mares. | Total. 

Ed Me ala st Stare ta = chat in aot carat ammo Ae painic oe wfuictaojmintoimeiersssisiatsaimiaiele es 2 25 27 
LiPE mlliho- pes Gee Soe Gkor pea bakes Beare be GSO EL SOL OLUr a aa neue ene are 1 5 6 
SVR ee Oana Ba Cap SBS EE Bn COd DONO rN COE S00 Oo SE BEs JOOOUDI CEC Chet Hanae 3 3 6 
DAVE TRG |i SSeS SS 38 Se Gee eae ern Ene ee Een ere © ert mee 5 4 9 
Pe IS ee a eee Roe swiowsc tdbiees = wide Sasaes Ueduceeatecusersseces nocusecees ll 6 17 
ROMANE DITA SS Popstars ol sine icine Seis <ln an siowiasiediie sesame sceac ass accede ehesscas | 12 5 17 
atstiememmnnnn eee coat ete es ccc ne as eee ee aed enact ee eee anne ss sc ciecaccc 34 48 82 


IOWA WORK. 


In the experiment in the breeding of gray draft horses in coopera- 
tion with the Iowa Experiment Station, 5 out of 8 mares bred in 
1910 dropped foals in 1911, and 4 of these foals are living. Two of 
these foals are by the Shire stallion Dapple Tom out of Clydesdale 
mares; the others are by the Clydesdale stallion Kuroki out of Shire 
mares. Three of the foals are gray in color and one is bay. One 
mare was purchased during the year and added to the stud. All 
the mares are worked regularly on the farm. 


VERMONT WORE. 


The Morgan horse-breeding work at Middlebury, Vt., was enlarged 
during the year by the purchase of the stud of the Willowmoor 
Farms at Redmond, Wash. There were 10 mares in the lot, 7 of 
them of breeding age; of the 7, 6 promise to be excellent brood mares 
and have been bred to General Gates. The young stock were, with 
one exception, by the Morgan stallion Troubadour, which attracted 
so much attention at the live-stock show of the Alaska- Yukon-Pacific 
Exposition in 1909. One of the 5 young stallions has been cas- 
trated. Five of the mares were bred in Vermont, and are good 
representatives of the old-fashioned Morgan lines, which have proved 
so valuable in mating with General Gates. The mare Maggie Gates 
was bought in October, 1910. 

The board of survey condemned 4 horses in 1910, which were sold 
at auction, and 3 condemned weanlings were sold by the Vermont 
Experiment Station. 

The 5-year-old stallion Red Oak has been leased to the Massa- 
chusetts Agricultural College, and, although sent to Amherst some- 
what late in the season, has received about 20 mares of very good 
quality. The conditions under which the stallion was leased are of 
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considerable importance, and should be included in this report. The 
college received the horse f. 0. b. Middlebury, Vt., ana agreed to 
keep him in good condition and give him a stipulated amount of 
exercise daily. The service fees go to the college, but the service 
fee can not exceed $15. Mares bred must be free from draft blood, 
free from pacing gait, without manifest defects of conformation such 
as curby hoeke and free from the following unsoundnesses: Bone 
spavin, ringbone, sidebone, heaves, stringhalt, lameness of any kind, 
roaring, periodic ophthalmia, and blindness, partial or complete. It 
is interesting to note that the college has disqualified almost as many 
mares as have been bred. 

The following statement shows the number of horses on the Morgan 
Horse Farm on June 30, 1911: 


Ages. Stallions.| Mares. | Geldings.| Total. 


ADAG S 2S sks <ctoncck dos os sec acnattesas ds const encessnae aces tees 12 222 84 28 
AEVOAT-OMIS) ola, smn ce aes An ke ate wide cidinee hana che auaieiaiaiy selenite a aaintata | eciaisineeee 3 LB | 4 
S-year-olds. . 2.2% st ae cceses Pi aatideads faiuah da taaceeonmte a annamas 1 1 eae 2 
PV EAT-OlIS wesc cee s Sate nee tee gums ecelen meisaaelcoiae eeetiaemiasa 2 7 1 10 
PONIES. Sacicelc ct eos cross omiewlc’ sc tate ctaeeard ante emelae Cade racemes eee 7 CN esa: ll 
WiGATIINESESEL Sclaocn sirotonnrte saa We.cmciec nace suclecoeeceeeecenes 5 Ble. sees wes 10 

MOtales Ts ce hoe owen decks weeciccpicc amen eblcwecemer escent 17 42 6 65 


! One stallion leased to Massachusetts Agricultural College. 
2One mare vet to foal. 
3 Work horses. 


ARMY HORSE BREEDING. 


Although the desired appropriation for the encouragement of the 
breeding of horses for the United States Army was not provided by 
Congress, a small beginning has been made and the plan presented 
in my last report is being tested experimentally, as described in an 
earlier part of this report. 


SHEEP AND GOAT INVESTIGATIONS. 


The work in Wyoming in breeding range sheep has progressed very 
satisfactorily during the past year. The ewes gave an 80 per cent 
crop of good lambs last spring, and those ewes to be carried into the 
ensuing year sheared 13.1 pounds per head. They stand the range 
nicely. The 110 yearling ewes which will go into the breeding flock 
next year are very growthy and strong, and give promise of approach- 
ing closely the type sought. 

The Southdown flock at the Morgan Horse Farm, Middlebury, Vt., 
has been maintained at a high standard, and accurate records are 
being kept of cost of keep and of production. The spring lamb crop 
was satisfactory. 

At the experiment farm at Beltsville, Md., sufficient Barbados ewes 
have been bred pure to maintain the flock, and the rest have been 
bred to a Karakul ram, to determine the possibility of producing 
Afghan skins in the United States. 

The Merino-Barbados-Southdown crosses breed at any time of the 
year, and each cross shows improvement in wool and mutton form. 

pat native goats were milked after the last kidding and gave fair 
results. 

A few samples of wool have been collected and arranged for display 
and study. 
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CATTLE BREEDING. 


HOLSTEIN CATTLE. 


The work of the Holstein breeding circuit in North Dakota in 
cooperation with the State experiment station has been conducted 
along the same lines as heretofore. All the cattle in the circuit were 
tested with tuberculin during the year, and several herds showed 
reactions. The reacting cattle are to be disposed of. 

A year’s record of all cows in the herds was completed January 1, 
and the approximate cost of production of butter fat determined. 
Some of the purebred cows produced over 500 pounds of butter 
during the year. Several heifers have been placed in the Advanced 
Registry during the year, and all of the more promising cows and 
heifers will be tested for advanced registry next year. 

Seven members of the circuit have built silos during the year, none 
of whom possessed them before becoming members of the circuit. 

The number of purebred Holsteins owned by members of the 
circuit is 107. 


MILKING SHORTHORNS, 


Four herds have been included in the investigations in breeding 
milking Shorthorn cattle during the past year in cooperation with the 
Minnesota Experiment Station, and the experiment station bulls 
were used somewhat during the year in three other herds. The 
general progress made in the work for the year has consisted mostly 
in the improvement made by the cooperators in the care and manage- 
ment of the herds. This has resulted in growing the young animals 
better, and in much improvement in the milk and butter-fat produc- 
tion of the cows on the circuit. 

The two sires, Chief of Glenside No. 285899 and Beau of Glenside 
No. 285898, have been continued in the service. The calves produced 
by them are developing satisfactorily from the standpoint of confor- 
mation. Since no daughters by these sires have come into milk as 
yet, no knowledge of their ability to transmit their milking inheri- 
tance is at hand. 

In addition to these two sires, several of their sons, out of approved 
dams, have been farmed out to prospective cooperators who should 
be taken into the circuit as soon as fhe have a sufficient number of 
females of producing age. 

The experiment station and one of the cooperators have purchased 
jointly the bull Clay Johnson No. 330890, a 3-year-old sire com- 
bining meat conformation, Shorthorn character, and milking heredity 
to a rare degree. This sire has no daughter in milk as yet, but his 
get are showing up well individually. 

All heifers produced by approved dams are being reared. The bulls 
produced have been disposed of as follows: Those not showing suffi- 
cient individual merit, and those out of low-producing dams, have 
been rejected and castrated. Those from profitable milking dams 
that developed well individually have been sold to breeders in the 
usual way. A few from high-producing dams of satisfactory con- 
formation have been reserved to the circuit and used somewhat on 
other herds. 
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The research work in animal breeding at the experiment station of 
the bureau near Bethesda, Md., has continued during the year, the 
most extensive and important investigation being the study of 
inbreeding in guinea pigs. Twenty-four families are being inbred, 
matings being made between litter brother and sister in each genera- 
tion. All families have been thus inbred for 4 generations and 
some for 10 generations. The data accumulated for the 4 genera- 
tions are being compiled for a preliminary report. 

The vitality of guinea pigs that have been inbred for seven genera- 
tions is being detonated by inoculating them with tubercle bacilli. 
Guinea pigs of equal weight and age, but not inbred, are used as 
checks. The principals and checks are born and reared in the same 
building and cared for and treated in exactly the same manner. 
From results so far obtained it appears that there is no difference in 
the vitality of the inbred and the normal animals. Before definite 
conclusions are reached in this matter, however, the experiments 
must be repeated and large numbers of animals used. 

This intense inbreeding is developing in a number of families cer- 
tain family characteristics which are shown in the color markings, in 
size of individuals, and in length and texture of the hair. Breeding 
for the establishing of certain coat-color patterns in guinea pigs has 
been continued with negative results, as has also an experiment started 
with the idea of increasing the length of ear in guinea pigs by selection. 

Owing to an outbreak of rabies among the white bull terrier dogs 
they were all destroyed and the work on telegony in which they were 
used has been discontinued. 


POULTRY INVESTIGATIONS. 


MAINE WORK. 


By the plan of selection now being practiced it has been possible 
to isolate from the flock strains or ‘‘blood lines” which are breeding 
true to definite standards of egg production. There are now being 

ropagated (1) lines having a high winter egg production, (2) lines 
Rcuie a medium degree of winter productiveness, and (3) lines of 
low winter production. The results of this work are of a definite and 
clear-cut character. 

By the application of Mendelian principles in the work with hybrid 
poultry it fies been possible to combine in one strain the good meat 

ualities of the Cornish Indian game with the good egg qualities of the 
hare Plymouth Rocks, thereby creating a new type regarded as . 
very desirable from the utility standpoint. 


INDEPENDENT INVESTIGATIONS. 


During the year the poultry work has been removed from Bethesda, 
Md., where it was formerly carried on, to the bureau farm at Beltsville, 
Md. It was deemed inadvisable to move any of the old stock, and 
this was in consequence marketed. To replace this stock, eggs were 

urchased from representative flocks of the following breeds: Barred 
lymouth Rock, White Wyandotte, Single-combed Rhode Island 
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Red, Buff Orpington, and Single-comb White Leghorn. Chicks 
hatched from these eggs are now being raised and will form the foun- 
dation stock for the new farm. As a result of the moving and the 
disposal of the mature stock, no feeding or breeding experiments were 
carried on during the year. 

The ‘investigation of conditions surrounding the handling and 
marketing of eggs in the Middle West has been continued, mainly in 
the State of Kansas, and has been very successful. This investigation 
embraces the study of conditions from the farm to the packing house, 
experimental work to determine the causes of loss and deterioration, 
and the encouragement of the use of the “loss-off” system of buying 
eggs. Asa result of the efforts of the bureau in Kansas in cooperation 
with the State authorities, neighboring States are becoming in er- 
ested in the movement for better eggs. . 

A careful study has been made of the commercial feeding or fatten- 
ing of poultry, particularly milk fattening, in this same area. Detailed 
figures of the gain, cost of gain, amount of grain per pound gain, etc., 
have been obtained for over 30,000 birds. The ft therefore, are 
believed to be very reliable. 

Some attention has been given to the encouragement of marketing 
eggs through the creameries. Several creameries are now handling 
the eggs produced on the farms of their patrons, with good success. 
Other creameries have indicated their intention of starting such a 
system of handling eggs in the near future 


ANIMAL NUTRITION INVESTIGATIONS. 


During the fiscal year the work in animal nutrition in cooperation 
with the Pennsylvania State College has consisted largely in a thorough 
revision and testing of the respiration calorimeter, together with the 
addition of certain improvements designed to secure more detailed 
and accurate results. These improvements include appliances for the 
determination of the excretion of carbon dioxid and water in the 
standing and lying positions, respectively, an additional electrical 
furnace for the determination of methane, and repairs to the refriger- 
ating machine. Additional laboratory equipment has also been pro- 
cured, which will conduce to the rapidity and economy of the work. 

During the fiscal year 1911-12 it is planned to make a comparative 
study of the effects of standing and lying upon heat production and 
upon the excretion of carbon dioxide, and also to continue the deter- 
minations of the energy values of feeding stuffs. 


BEEF PRODUCTION INVESTIGATIONS, 


The beef production investigations carried on through the Alabama 
Experiment Station with two large landowners in Sumter County, 
Ala., are progressing in a highly satisfactory manner. Every phase of 
the cattle industry under those conditions is being studied, and results 
are being obtained which, it is believed, will be of great value to the 
South. The fact that cattle can be fed profitably in Alabama in sum- 
mer has been demonstrated by the officers in charge of this work. It 
is fortunate that the work is so well advanced that by the time the 
pastures of western Alabama are free from ticks and the cotton bolf 
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weevil reaches that section data of a comprehensive and accurate 
nature will be available to show those farmers desiring to embark in 
the cattle business how it should be conducted to be profitable. 


PORK PRODUCTION INVESTIGATIONS. 


The pork production investigations, conducted under similar con- 
ditions in Sumter County, Ala., are also yielding encouraging results. 
The farm on which the work is done is now on a profitable basis, and 
it is believed that it will become more profitable as time goes on. 


CERTIFICATION OF PURITY OF BREEDING OF IMPORTED ANIMALS, 


Since January 1, 1911, the department has exercised the power given 
to it under the provisions of paragraph 492 of the tariff act of August 
5, 1909, to pass upon the sufficiency of the pedigree certificates of 
animals imported for breeding purposes, instead of delegating this 
function to certified American pedigree record associations, as has 
been the policy heretofore. 

From January 1, 1911, to June 30, 1911, inclusive, there were 
imported 1,171 horses, 1,427 cattle, 12 sheep, 7 hogs, 190 dogs, and 12 
mG for which certificates of pure breeding have been issued by this 

ureau. 

In connection with the examination of certificates the animals are 
mspected at the port of entry to see that the animals and certificates 
agree in description. During the first six months of the calendar year 
33 certificates for horses have been returned to the importers on 
account of the animals not agreeing with the certificates. There have 
also been returned to the secretaries of the foreign breeders’ societies 
for correction 23 certificates for horses, 20 for cattle, 2 for sheep, and 
2 for cogs. Pamphlets are issued quarterly or at other intervals 
giving the names and registry numbers of the imported animals, 
names of importers, and the dates of importation. ; 


THE EXPERIMENT FARM. 


The work at the experiment farm of the bureau near Beltsville, 
Md., has been devoted almost entirely to putting the farm into con- 
dition for experimental work. A dog-tight 58-inch woven wire fence 
is being built around the farm, fields and paddocks are being fenced, 
and a road and lanes constructed. A tool and implement shed has 
been built, and the superintendent’s dwelling repaired and the inte- 
rior painted and papered. A hog house, a joulty house, and a 
building for the research work in animal breeding are being erected, 
and numerous small portable houses built. The land has been 
cleared and plowed. Thirty-five acres are in corn and 100 acres in 
cowpeas. All tillable land is being broken up and put into some 
kind of crop. 

The equine stock, the sheep, and the goats have been transferred 
from the Bethesda Experiment Station, and the guinea pigs and other 
small experimental animals will be moved as soon as quarters are 
available. Two pure-bred Percheron mares, 2 years old, were pur- 
eas in June, and a small herd of grade Berkshire pigs has foae 
started. 
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PLANS FOR 1912. 


Among the plans for 1912, worthy of note in this place, may be 
mentioned the following: 

(1) It is proposed to begin preparations to make an. exhibit of the 
horses bred at the Colorado Experiment Station, and the Morgan 
horse farm, at the larger livessick shows of 1912. 

(2) In order to encourage farmers of Vermont, especially those 
near the Morgan horse farm, to breed to the stallions kept there, it 
is proposed to stand the stallions during the season of 1912 without 
charge for service fees, the owner of a mare to agree in return to give 
to the United States at an agreed price an option on the resulting 
foal during the year it is 3 years id Mares must be registered in 
the Morgan Register, free from pacing gait, of good conformation, 
and sound. In this way the breeding of high-class horses in the State 
can be encouraged, information as to promising fillies can be obtained, 
and any branch of the Government, including the Army, may avail 
itself of the option. 

(3) A collection of samples of wool will be begun during the year, 
designed to show the characteristics of the classifications at various 
markets, and a study of the relation between quality in fleece and in 
the finished cloth will also be undertaken if suitable arrangements 
can be made. . 

Some ewes of the long-wool breeds, with fleeces of high luster and 
free from excessive grease, will be purchased to breed to the Karakul 
buck, for the study of the possibility of growing ‘Persian lamb”’ in 
the United States. 

An exhibition of sheep bred by the Department in the Wyoming 
project will be made at two live-stock shows of 1911. 

Other projects will be carried on practically as during the past 
year, Fil due allowances for natural growth. 


THE DAIRY DIVISION. 


The work of the bureau relating to the dairy industry comes under 
the Dairy Division, of which Mr. B. H. Raw] is chief. 


DAIRY FARMING INVESTIGATIONS. 


The pees lines of dairy farming investigations, in charge of 
Mr. Helmer Rabild, are southern dairying, western dairying, cow- 
testing associations, and experimental work. 


SOUTHERN DAIRYING. 


The educational work for the development of dairying in the South- 
ern States is progressing along the same lines as in previous years and 
includes herd improvement, economical feeding, the building of barns, 
silos, dairy houses, and ice houses, the creation of interest in dairy 
organizations, the improvement of city milk supplies, the conduct of 
short courses in dairying, operating model dairies and making dairy 
exhibits at fairs, the supervision of butter contests at fairs, work 
with creamery patrons, etc. The work is in progress in Alabama, 
Tennessee, Georgia, Mississippi, North Carolina, South Carolina, Texas, 
Virginia, Maryland, and the District of Columbia. The work in 
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Maryland was begun May 1, 1911. It is the policy of the depart- 
ment to work in cooperation with State authorities or institutions 
and to turn the work over to these agencies when they are prepared 
#0 carry it on alone. During the past year the assistance previously 
given in North Carolina was withdrawn because the work there no 
onger needed help from the department. The work in Tennessee 
has been temporarily suspended until State cooperation can be 
arranged for. 

For the past few years the Dairy Division has managed a demon- 
stration dairy farm near Denison, Tex., owned by the Denison Board 
of Trade. That the improvement of the herd on this farm has been 
very marked is indicated by the fact that the average production of 
butter fat per cow has been increased 55 pounds during the past year. 
Although the work of the farm has been hampered by drought during 
the past two years, it is still hoped it will yet serve fully the object for 
which it is being conducted, namely, to demonstrate a successful and 
profitable dairy farm in that section. 

Frequently promoters attempt to build and sell creameries in various 

arts of the Southern States, the people of the community being 
induced to furnish the capital. The Dairy Division advises against 
this in localities where conditions appear to be such as to make it 
impossible for a creamery to be operated successfully. Of seven 
creameries promoted in Georgia two years ago against the division’s 
advice six have been closed and the other is being operated at a loss. 
It is very important that creameries should not be bate under unfa- 
vorable conditions, since the failure of a creamery gives the dairy 
industry a great setback in the adjacent community. 


WESTERN DAIRYING. 


The work for the development of dairying in the Western States is 
conducted along the same general lines as that in the South. It is at 

resent carried on in Colorado, Idaho, North Dakota, and lowa. 
The results indicate that the West offers a most favorable field for 
this work, which it is believed will be the means of starting work in 
the various States which in time will become an important factor in 
developing the dairy industry in that section. Splendid opportuni- 
ties for dairying are found in Idaho, where during the past year alfalfa 
sold as low as $1.25 a ton, the average being $3. An opportunity is 
offered tere to give the farmers assistance in securing cattle to con- 
sume this alfalfa at a much better profit. Opportunities quite similar 
have been found in Colorado and other Western States, where in the 
past the farmers have devoted their attention largely to range cattle, 
and therefore often know practically nothing of scientific dairying. 
The reduced ranges and the increased prices of land are factors that 
make dairying a very much more important part of the agriculture 
of that section than it has been in the past. The great number of 
mistakes commonly committed indicate the lack of knowledge of 
economical dairy practice. By demonstrating such practice on a few 
of the dairy farms, sufficient public sentiment is being created to 
enable the States to secure Pind to take up this work. In fact, some 
assistance is already being given by all the States in which extension 
work by the department is now in progress. The department’s work 
in the West can be extended to excellent advantage if more funds 
are provided for it. At least one man should be assigned to each of 
the States west of Kansas and Nebraska and also in the Dakotas. 
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COW-TESTING ASSOCIATIONS. 


Two men have been engaged in giving assistance to State officials 
in organizing and conducting cow-testing associations. This work 
has been described in previous reports. During the past fiscal year 33 
new associations were formed and 7 were discontinued. At present 
there are 81 associations in the United States, the greater number of 
which the Dairy Division has been instrumental in organizing. The 
aa in organizing is to require local officers to assume responsibility 
or conducting the organization. When necessary, assistance is given 
in maintaining these associations by sending a man to straighten out 
difficulties that arise. These 81 associations comprise about 40,000 
cows. The following results in two herds of one of the associations 
are an interesting example of what is being accomplished in enabling 
farmers to keep records of cost, production, etc., and to detect and 
remedy any shortcomings: 


Comparison of averages of two herds in same association. 


Cost of 
Cost of Net 1 pound 


Value of | Rough- | qyain. feed. | profit. butter 
t. 


Herd. Milk. Fat. fat. age, 


Pounds. | Pounds. Pounds. | Pounds. 
5 | ee ee 9, 207. 6 392. 7 $127. 26 8, 913 1,914 $51. 04 $76. 22 $0. 129 
2. MOAB SCS ODOIOS 5, 482.1 198. 9 | 63. 86 5, 555 1, 963 55. 21 8. 65 -277 


One of these herds made a profit of $76.22 per cow, while the other 
made a profit of only $8.65 per cow. The more profitable herd was 
fed an abundance of silage, while to the other no silage was fed. This, 
of course, is not the only reason for the difference; however, a careful 
study of the records of these herds indicates that silage is very 
essential to the maintenance of a full milk flow during the winter 
months. The owner of the unprofitable herd has been living next 
to a man who had a silo for a number of years, yet he did not realize 
its usefulness until he saw these figures, after which he built a silo at 
once. 

Plans have been prepared for the organization of several bull asso- 
ciations for the purpose of enabling the owners of several small herds 
to cooperate in securing better bulls. 


HERD REOORDS. 


The practice of keeping records of single herds separately is urged 
only where cow-testing associations can not be organized. Herds 
containing 1,174 cows have been included in this work during the 
past year. From one herd, as a result of this work, 25 unprofitable 
cows were sold. In another herd, by change of feed, the cost of feed- 
ing per cow was reduced from $6.52 to $5.48 per month. In still 
another the cost of feed was reduced from $6.05 to $4.63 by the same 


means. The use of pure bred bulls follows as a natural result of any 
kind of herd-record work. 


DAIRY BUILDINGS, 


Blue prints have been furnished to farmers during the year for 236 
barns, 113 silos, 124 milk houses, 45 ice houses, 8 dairy schools, 5 man- 
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ure sheds, and 105 miscellaneous structures. This work has been 
received with much appreciation by the farmers, and the bureau has 
been obliged to refuse many requests for plans to suit specific require- 
ments, also for plans for peculiar conditions in the West, owing to the 
pressure of soil 

Assistance has been given during the year in the ‘erection of 140 
silos, 36 of which were of concrete reenforced with wire fencing, 1 was 
of metal lath and cement, 2 were of brick, and the rest of wood, either 
stave or modified Wisconsin type. This work of encouraging the use 
of silos is very fruitful. The advantage of using silage is well recog- 
nized; still the average dairyman is inclined to regard the silo as an 
experimental venture until he has seen one used_ successfully. 
Therefore, whenever one silo is built in a community where there are 
none, others are usually built later. 


EXPERIMENTAL WORK. 


During the spring an experiment was made, in cooperation with 
the Bureau of Plant Industry, in feeding to a herd of dairy cattle at 
Wiley, Va., an extract made from cornstalks in the process of paper 
manufacture, for the purpose of determining the value of this extract 
asa feed. It was not possible to make the experiment comprehensive 
and complete, but it was intended as a preliminary investigation to 
determine in a general way whether or not some value could be assigned 
to this by-product as feed for dairy cattle. The substance showed no 
deleterious effect on the cattle, and in a general way appeared to have 
a value of not less than $9 a ton as compared with other feeds at 
current prices. More comprehensive investigation may indicate 
a greater value. 


MARKET MILK INVESTIGATIONS. 


The work of market milk investigations, of which Mr. George M. 
Whitaker is in charge, is largely educational in character with a view 
to improving local milk conditions, and is carried on mainly in coop- 
eration with city health departments. During the year this work 
has included 61 cities in 27 States. This number does not include 
suburban places adjoining large cities in which a considerable work 
has been done. The chief lines of work have been introducing and 
carrying out the score-card system of inspection, assisting in com- 
petitive exhibitions of milk and cream, inspecting the milk supply 
placed on sale in the Government departments, and investigating the 
conditions of the milk business in the vicinity of Bostom. 

In the introduction of the score-card system and the giving of 
assistance in properly carrying it out, 620 inspections were made in 
24 States. These inspections were made in company with either the 
health officer or one of his inspectors. 

A number of States and municipalities that have had inadequate 
laws have, partly because of the department’s work, enacted laws to 
provide suitably for milk inspection. 

The importance of work such as is being done by the department in 
assisting city health authorities to improve the milk supply is shown 
by the fact that a large proportion of the deaths of young children in 
cities is undoubtedly due to bad milk. Great improvement has been 
brought about in some cities, but in many cases there are serious 
obstacles to progress, such as political conditions and the ignorance of 
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milk consumers. One of the most important things in milk inspection 
is the employment by the cities of properly qualified inspectors who 
are Epalite of educating the farmers and the public. 

The bureau assisted in nine competitive milk exhibitions during the 
year. These contests serve a useful purpose in educating the con- 
sumers as well as the producers of isle 

During the past year a system of inspection and permits for milk 
sold in the Department of Agriculture was established. When this 
became known, the Departments of Commerce and Labor, Interior, 
Treasury, State, War, and Navy requested the assistance of this 
department in introducing and carrying on similar inspection in those 
departments. The Dairy Division is conducting this inspection, in 
cooperation with the chief clerks of the respective departments. Only 
seven dealers are now permitted to sell milk in these departments. 
Eleven others that have at one time or another had permits have been 
refused a continuation of these permits because of the inferior quality 
of their product. It is believed that this inspection is serving a 
useful purpose, not only in protecting the employees, but in estab- 
lishing a precedent that may be helpful to the general milk inspection 
of this and other cities. 

A special investigation of the milk business in Boston and vicinity 
was begun late in the fiscal year, in cooperation with the health 
officials of that city, and is still under way. 


DAIRY MANUFACTURING INVESTIGATIONS. 


The work relating to dairy manufactures, in charge of Mr. S. C. 
Thompson, includes the inspection of butter, assistance in the man- 
agement of creameries and other dairy manufacturing enterprises, 
and the study of processes and products from the commercial stand- 
point. 

MARKET INSPECTION OF BUTTER, 


The market inspection of butter has been continued, 2,723 inspec- 
tions having been made at Chicago, 2,505 at New York, and 126 at 
San Francisco, a total of 5,354. This is an increase of about 75 per 
cent over the previous year, which indicates that the work is regarded 
with increasing favor by the trade. This inspection is made at the 
request of the dealer or the producer, and defects in the butter are 
pointed out and suggestions made for remedying them. 


CREAMERY MANAGEMENT. 


Field men located in Wisconsin, Minnesota, Iowa, California, and 
Texas have given assistance to creameries with a view to improving 
their efficiency. One thousand three hundred creameries have made 
reports to the Dairy Division, showing amount of butter fat received, 
amount of butter made, prices received for butter, and prices paid to 
the farmers for butter fat. In this way a large number of felests in 
creamery operation are detected and corrected, either by correspond- 
ence or by personal attention of the field men. During the year 74 
creameries received personal attention from the field men. 

A large quantity of low-grade butter is still being produced, as is 
indicated by the reports of market inspectors. Of 2,161 shipments 
of butter from Minnesota, Wisconsin, and Jowa, only 277, or about 
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12.8 per cent, graded ‘‘extras.” This indicates that there is much 
need of improvement in quality of cream used by the creameries and 
also in the wor’ m nship in the creameries. 

All encourageiuent possible has been given to the practice of grading 
cream, so that a first-class cream may be se ese from the inferior 
cream and paid for according to quality. Twenty-eight creameries, 
located in 9 different States, report that they are grading their cream 
with good results. An experiment, begun early in the winter of 1910, 
is being conducted at the Algona, Iowa, creamery for the purpose of 
determining whether or not the farmers can be induced to supply a 
high grade of cream that will sell for an extra price. The cream is 
being graded, the first grade containing less than 0.2 per cent of 
lactic acid, and the second grade containing more than this propor: 
tion. At first the bulk of the cream went into the second grade. At 
present more than two-thirds of it is first grade and is sold for a 
premium of about 5 cents per pound of butter. This work is being 
conducted in cooperation with the State dairy commissioner of lowa 
and with the professor of dairying at the Iowa State College of Agri- 
culture. The main object sought is to ascertain whether or not it 
would be profitable for creameries to conduct similar educational 
work at their own expense. So far the results of this work have been 
satisfactory, and it is proposed to continue it. 

The work of assisting in the organization of new creameries by 
furnishing articles of agreement, by-laws, lists of machinery, etc., 
has been continued. Care is exercised to give this assistance only in 
localities where creameries are justified by conditions. 

Creameries are encouraged to pay more attention to what may be 
called ‘‘side lines”’ for the utilization of their by-products, and 453 
creameries are known to follow such a practice. Some of the most 
important of these ‘‘side lines’’ are feeding buttermilk to hogs, 
making ice cream, manufacturing ice, shipping sweet cream, and 
handling eggs. 

HARVESTING AND STORING ICE. 


A very large proportion of the dairymen of the United States can 
have natural ice at a very small cost if they can be taught the neces- 
sity of it. In the main the bad cream received at the creameries is 
due to dirt and heat, and the bad milk in cities is largely due to the 
same causes. The Dairy Division is therefore doing what it can to 
encourage the storage and use of natural ice. An investigation has 
been made in the New England States relative to the most practicable 
methods of harvesting and storing ice for dairy use, and information 
on this subject is being prepared for publication. 


INSPECTION OF BUTTER FOR THE NAVY. 


The Dairy Division has continued its inspection of butter for the 
Navy. Between April 5 and August 15, 1910, 702,000 pounds of 
butter was thus inspected, and similar inspection was carried out in 
1911. When this inspection was begun the quality of the butter 
which was being received was invariably below the grade called for in 
the contract. The inspectors have consistently rejected all such 
butter, and in this way a considerable sum has been saved to the 
Government. In New York, for example, 238,000 pounds of butter 
was examined, of which 82,000 pounds was rejected. 
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RENOVATED BUTTER INSPECTION. 


‘ 


The inspection of renovated or ‘‘process”’ butter and of the fac- 
tories where it is produced is carried on under the act of Congress of 
May 9, 1902, and is under the direction of Mr. Robert McAdam. The 
Dairy Division is assisted in this work by some of the members of 
the meat-inspection force of the Inspection Division. The bureau 
cvoperates with the revenue officers of the Treasury Department, 
especially by making moisture tests and notifying those officials 
when butter is found containing moisture in excess of the legal limit 
of 16 per cent. 

There are 38 bonded factories producing renovated butter, a few 
of which operate very irregularly. The total amount of renovated 
butter produced during the fiscal year was 41,115,058 pounds, a de- 
crease of 5,799,436 pounds as compared with 1910. The exports 
amounted to 118,990 pounds, an increase of 87,140 pounds. 

The present law is not entirely satisfactory and does not give suffi- 
cient authority for proper inspection. A recommendation for the 
amendment of this law has been made, and it is hoped that the needed 
authority may be granted. Many of the manufacturers are endeavor- 
ing to make as good a quality of butter as possible, and with their 
cooperation it has been possible to bring about improvements in the 
sanitary condition of factories, even though there was doubt as to the 
department’s power to enforce such measures. Under the present 
law the use of the word ‘‘renovated”’ has been almost entirely aban- 
doned by the manufacturers, and the term ‘‘process butter” is used 
almost exclusively, thus giving rise to much deception. 


RESEARCH LABORATORIES. 


The dairy research laboratories, in charge of Mr. L. A. Rogers, have 
been engaged upon various chemical and bacteriological problems 
in connection with milk, butter, and cheese. The work on milk and 
butter is carried on at the central laboratory at Washington and the 
field laboratory at Troy, Pa. The chemical and bacteriological work 
on the Swiss type of cheese is carried on at Washington, and the 
cheese making is done at the Pennsylvania State College in cooper- 
ation with that institution. The Cheddar cheese work is conducted at 
Madison, Wis., in cooperation with the Agricultural Experiment 
Station of the University of Wisconsin; and the Roquefort cheese 
work at Storrs, Conn., in cooperation with the Storrs Agricultural 
Experiment Station. The investigations on milk secretion are car- 
ried on at Columbia, Mo., in cooperation with the Experiment Station 
of the University of Missouri. 

At the close of the butter-making scason of 1910 conditions had 
become such that it was necessary to suspend the work at Albert Lea, 
Minn., where a field laboratory of the Dairy Division had been 
operated in connection with the creamery of the Albert Lea Dairy 
Association. Arrangements of a tentative nature were made with 
the Pennsylvania State College for the Swiss cheese work. The field 
laboratory and experimental butter-making work have been estab- 
lished at Troy, Pa., through a contract with the Troy Creamery Co. 
This arrangement provides the bureau with laboratory space in a new 
creamery of modern design and construction. Under the contract 
the burean has entire control of the operation of the creamery, without 
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responsibility for the financial side of the business beyond the cost of 
manufacture. This will make it possible to carry on investigations 
in the management and operation of a large creamery, in addition to 
the more technical work in butter making. The Troy creamery is 
easily accessible from Washington, thus increasing the efficiency of 
the field laboratory without adding to the expense of operation. 


MILK INVESTIGATIONS, 


The milk investigations have included a continuation of the work of 
the previous year in studying the bacteria of pasteurized and raw 
milk. The results of this study were published as Bulletin 126 of 
the bureau. One of the most interesting facts brought out by this 
work is that pasteurized milk ordinarily does not decompose, as it is 
generally supposed to do, but sours in a normal way. While this — 
work was not sufficiently extensive to warrant final conclusions, it 
indicates very strongly that pasteurized milk often contains a higher 
percentage of lactic-acid-forming bacteria in comparison with other 
forms of bacteria than raw milk does. In this connection 300 cultures 
were examined for fermentative ability, and a new medium has been 
developed which promises to be of much value in milk work. This 
study has also included the bacteria which produce alkalinity in milk. 

The subjects of buttermilk and whey as by-products are under 
investigation, and the production of an excellent massage cream by 
means of separating the curds from buttermilk has resulted. It has 
been found that an active culture of Bacillus bulgaricus is capable of 
converting nearly all the milk sugar in whey into lactic acid. This 
is a interesting since about 10,000,000 pounds of lactic acid, 
valued at $158,000, was made from glucose in this country in 1905. 

Chemical work in connection with this investigation has supplied 
some exact information on the subject of chemical changes in milk 
due to pasteurization. This study has developed some interesting 
results pertaining to the proteids most likely to be coagulated by heat. 
Milk heated for 30 minutes to 145° F. showed no change. At 150° F., 
5 per cent of the albumin and globulin were precipitated. At 155° F, 
12 per cent of these were precipitated, and at 160° F. 30 per cent. 
Similar results have been obtained relative to changes in the ash, and 
in determining the time required for coagulation with rennet. In 
the latter case milk heated to 150° F. for 30 minutes showed no 
change in the time required for coagulation, but when heated to 176° 
F. for 30 minutes the time of coagulation was increased threefold. 
Milk pasteurized at 145° F. is therefore free from the objection some- 
times_urged against pasteurization because of the alleged precipita- 
tion of albumen. This objection applies only when the milk is heated 
to an unnecessarily high temperature. 

About 150 samples of goat’s milk have been analyzed for moisture, 
fats, and solids, opportunity being afforded to make these analyses on 
milk furnished by the Animal Husbandry Division. 

The investigation relating to lactic-acid bacteria is complete and 
the results are being prepared for publication. This investigation 
has established the possibility of separating this group into distinct 
and well-defined subordinate groups. An investigation of the gas- 
forming bacteria in milk is under way. 

In the milk-secretion investigations carried on at Columbia, Mo., 
in cooperation with the Experiment Station of the University of 
Missouri, the principal lines of work for the past year have been: 
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(1) The influence of the plane of nutrition on the composition and 
properties of milk. The plan followed was to keep certain cows on 
maintenance rations for a period, then to feed them on a ration that 
supplied less nutriment than the amount necessary to maintain the 
body and support the milk production. The animals were then 
gradually brought back to the maintenance ration, and finally fed an 
excessive amount of feed, causing a deposition of fat on the body. 
These variations in the plane of nutrition were tried several times on 
the same animals. The experimental part of this investigation is 
completed, but the data have not been prepared for publication. 
The results secured are believed to be of considerable importance and 
bring to light new factors that will have to be taken into account in 
the future as causes of variation in the composition of milk. 

(2) The effect of cotton seed, cottonseed meal, and cottonseed 
hulls on the composition and properties of milk. Three phases of the 
problem have received special consideration, namely, (a) the effect 
of the amount fed; (b) the effect of the kind of supplementary feeds 
used with the cottonseed meal; (c) the effect of adding lime to the 
ration. Considerable data have been obtained, but the investigation 
has not been completed. 

(3) A study of the coloring matter of butter. Further work has 
been done on the isolation and identification of the lipochrome, or 
natural coloring matter of butter, but the work is not yet completed. 

(4) The preservation of milk samples for analysis. A thorough 
study of the efficiency of certain chemicals as milk preservatives, and 
the best conditions, such as the temperature and the container, etc., 
for preserving milk, has been in progress all the year. This work is 
nearly completed. 

The investigations that are still incomplete will receive first con- 
sideration, and will be finished during the coming year, if possible. 
It is also planned to study the effect of cotton seed, cottonseed meal, 
and cottonseed hulls on the market value of butter. 


CHEESE INVESTIGATIONS. 


Swiss CHEESE.—The work on the Swiss type of cheese has been 
considerably handicapped by the moving of the laboratory from 
Albert Lea, Minn. It has been found, however, that cheese without 
gas holes other than the usual ‘‘eyes”’ can be made from very gassy 
milk by the use of the so-called Bacillus bulgaricus starter of excep- 
tional activity, ordinary cultures of this organism failing to produce 
the same results. A study of the bacterial flora of imported and 
domestic Swiss cheese showed that after the initial period the bacteria . 
consisted almost exclusively of two varieties of the B. bulgaricus type. 
This fact has an important bearing on these investigations. 

The chemical work in connection with Swiss cheese has established 
the fact that the first proteolytic change in ripening Swiss cheese is 
the formation of substances soluble in salt solution. A method for 
collecting the gases from the eyes of Swiss cheese has been worked 
out, and the apparatus for this determination constructed. The 
study of pasteurization of milk for Swiss cheese making is being 
continued. 


CHEDDAR CHEESE.—The work relating to the Cheddar type of cheese 
has continued about as in the past. The use of hydrochloric acid in 
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the manufacture of Cheddar cheese from pasteurized milk has been 
continued. The following points in this connection are being 
investigated: 

(1) The practicability of this method in the hands of experienced 
cheese makers. 

(2) The possibility of applying the method daily throughout the 
year to all sorts of milk which may lawfully be used for cheese 
making in Wisconsin. 

(3) The precautions to be taken in the use of this method. 

(4) Whether the curing of pasteurized milk cheese can be safely 
conducted at a higher temperature than that of raw milk cheese. 

(5) The suitability of this cheese for various markets. 

(6) The loss in weight during shipment and sale of cheese in the 
South. . 

(7) The relative quality of raw milk cheese and pasteurized milk 
cheese made from the same milk supply. 

(8) The cost of pasteurization and the cost of manufacture when 
pasteurized milk is used, as compared with the same costs when raw 
milk is used. 

It is hoped to establish standard methods of cheese making whereby 
the milk can be brought into uniform condition from day to day, and 
thus to make it possible to manufacture a uniform article. 

The bacteriological work in connection with this line of investiga- 
tion has been a continuation of the study of the forms of bacteria 
important in the manufacture of Cheddar cheese. Specific cultures 
have been isolated from cheese made of raw and of pasteurized milk, 
and these cultures have been studied, considerable attention bein 
given to the high-acid-producing bacteria found in cheese. Chemica 
work to a considerable extent has been devoted to the nonnitrogenous 
constituents of good and poor cheese at different stages in ripening. 


Sorr CHEESE.—The work on the Roquefort variety of cheese has 
comprised the investigation of (1) the chemical composition of 
Roquefort cheese and the establishment of a standard for this variety 
as compared with other varieties; (2) the chemical changes taking 
place in the process of ripening; (3) the effect of salt on the ripening 
process; (4) the method of handling the Roquefort mold powder used _ 
in inoculating the cheese; (5) the effect of lactic-acid starters in manu- 
facturing this variety; (6) the water content and its relation to the 
proper ripening of the cheese. 

Chemical work in connection with these investigations was devoted 
to an investigation of the water content at various stages of ripening, 
the means of controlling it, the relation of acid in the milk to the qual- 
ity of the cheese, and methods of salting and handling the cheese dur- 
ing the process of ripening. 


There are various minor problems under investigation in connection 
with the work on soft cheese. These investigations develop results 
rather slowly, because there has been so little experimental work done 
along this line and because there are so many questions that demand 
study. This work is being conducted in a thorough and comprehen- 
sive manner, and this requires much time and work. However, one 
by one the questions involved are becoming understood, and it is 
hoped that in time this work will supply knowledge that will serve 
as a basis upon which a profitable soft-cheese industry may be estab- 
lished in America. 
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The work pertaining to changes in storage butter has been con- 
tinued with some progress. The effect of metallic salts on cream has 
been studied, with the result that 20 parts of a metal salt in a million 
parts of cream show a distinct influence on the flavor of the butter, 
copper being more active than iron. These investigations have 
already shown that deleterious effects were obtained when acid 
cream was used. More recently it has been found that when oxygen 
is run through a flask of milk containing metal salts a strong odor is 
produced in ashort time. All these facts support the hypothesis that 
the principal changes in storage butter are due to the catalytic action 
of metal salts produced by the action of acid cream on cans, vats, 
and other containers in inducing an oxidation of some constituent of 
the butter. This hypothesis can not be definitely established as yet, 
but recent results are very encouraging. A method has been perfected 
for measuring the gases in butter, and by this means it is hoped that 
oxidation can be measured. 

An effort has been made to establish a method of determining lime 
in butter when used as a neutralizing agent. 

For the purpose of establishing the normal composition of cream- 
ery butter, upon which more satisfactory standards may be based, 
about 1,000 samples of butter have been analyzed during the year. 

During the past season butter made from unpasteurized ripened 
cream (the usual method), from pasteurized ripened cream, and from 
pasteurized sweet cream was stored and compared, and the results 
again showed the superior keeping qualities of that made from pas- 
teurized sweet cream. This see was free from fishy or other 
storage flavor. The results are summarized in the following table: 


Comparison of storage butter made by different methods. 


Storage | Score after 


Initial score 
Method. tempera- storage 
(average). ture. (averarey: 
° 

at Wweerearly TIPCHOU SS caer o1cin oe nom wis Jeasis nincin'els'n'eaisecew eee secu seeni= 92. 4 0 87. 
10 86. 

20 86. 

PALTZ Od CTOARE D1 pPC HOG oe oo ircis wiclcisin’al sivinwe'v cya cioictows ofayotnalasate 93. 4 0 91. 
10 90. 

20 88. 

IP ARUGHTIZEC CREAM SSW OR a net tees 2 ache Norcicin e's sin'nwwis'uinip'nipiain oplamieian 92.9 0 92. 
10 91. 

20 91. 
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In studying the relative cost of making butter from pasteurized 
and unpasteurized cream the results indicate that no more coal is 
used in making it from the pasteurized than from the raw cream, and 
the difference in ice is comparatively small. 

The investigations looking to the production of dried cultures for 
use in butter and cheese making have been handicapped by the fact 
that a patented process is involved; but aside from this process it 
has been found possible to produce dried cultures containing 50,000,000 
cells per gram, and this is a very ee improvement over the cultures 
usually found on the market. This work will be continued and will 
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be extended to include a study of the loss of vitality in cultures after 
drying. 
DAIRY ENGINEERING. 


Work on various engineering problems pertaining to the dairy 
industry has been continued. Particular attention has been given 
to dairy buildings, equipment, machinery, etc. During the past year 
the services of an expert engineer have been obtained to conduct 
investigations pertaining to cold storage. There is little scientific 
information on the general subject of cold storage, and practically 
none that applies especially to dairy problems. In many phases of 
the dairy business vald storage is a tremendous factor, and the most 
economical methods of applying it are of great importance. It is 
hoped that this work will develop some improved methods in the 
shipping of milk. 

THE BELTSVILLE FARM. 


The portion of the bureau’s experiment farm at Beltsville, Md., 
set ae for the Dairy Division, amounting to 185.7 acres, is now 
under cultivation. The principal work done on the farm so far has 
been in connection with putting the fields into condition for cultiva- 
tion. Most of the land has been freed from stumps, the ditches have 
been straightened, and the place is being rapidly brought into a good 
state of cultivation. Two concrete silos have been built and a feed 
barn, of monolithic concrete, has been begun. One wing of the barn 
will be built as an open cattle shed and the other will be the ordinary 
type of cow stable, thus giving an opportunity to compare the two 
systems of housing dairy cattle. It is proposed to buy a small herd 
of dairy cattle for experimental purposes. 


THE INSPECTION DIVISION. 


The work of the Inspection Division, in charge of Dr. R. P. Sted- 
dom, chief, consists of the meat inspection and the control and 
eradication of contagious diseases of animals. 


THE MEAT INSPECTION. 


The meat-inspection work of the year shows an increase over the 
preceding year in the number of animals slaughtered, in the amount 
of meat food products dalton ae and in the amount of meat and meat 
food products exported. 

Inspection was conducted during the fiscal year at 936 establish- 
ments located in 255 cities and towns, as compared with 919 estab- 
lishments in 237 cities and towns during the fiscal year 1910. 

Inspection was inaugurated at 108 establishments and was with- 
drawn from 78 establishments during the year, as compared with 105 
and 91 establishments, respectively, during the fiscal year 1910. In 
68 cases the cause of withdrawal was that the establishments dis- 
continued slaughtering or interstate or regular business; in 6 cases 
withdrawal was due to insanitary conditions, failure to meet require- 
ments of the department, or to violation of the regulations; while in 
4 cases the inspection was withdrawn by request. 
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The following statement shows the number of establishments and 
the number of cities and towns where the inspection of meat and 
meat food products has been conducted by the bureau in each fiscal 
year, beginning with 1891: 


Number of establishments and number of cities and towns where meat inspection has been 
conducted, fiscal years 1891 to 1911, inclusive. 


Estab- | Cities Estab-| Cities Estab- | Cities 

Years. lish- and Years. lish- and Years. lish- and 
ments. | towns. ments. | towns. ments. | towns. 
She 9 G.||) 1898. eae ae 135 635d | 80 2 ee ee 151 52 
TROD acon eee: 2B E2/|}'-1899 05 Jes. wee 139 AD OUG. cases ee cee 163 58 
(3 2 ee ee 37 AG 1900 > coset See 149 4G R190 eds 2 aaoos 708 186 
LICL sy de pt ae fal 46 bff i 2 De aera ae 157 52 || 1908 787 211 
if eee 55 19) 1 19022 o Ss52552:- 155 50 PIONS Ses. ere 876 249 
ASUG Ess ae ease: 102 26)|| "1903 2c cede ees 156 DOU MOL OS Soak eas oe 919 237 
Tobie hae 128 Sot 1904. SS otethe 152 aR) ea to a 936 255 

1 


During the fiscal year market inspection was extended to 2 more 
cities, making a total of 41 cities at whose public markets Federal 
meat inspection is conducted in order that interstate deliveries may 
be made without violating the meat-inspection law and regulations. 


ANTE-MORTEM INSPECTIONS. 


The number of animals of each species inspected before slaughter 
is given in the following statement, which shows an increase in the 
number of sheep and swine inspected and a decrease in the number 
of cattle, calves, and goats inspected, making the total ante-mortem 
inspections 7.5 per cent greater than for the previous year. 


Ante-mortem inspections of animals, fiscal year 1911. 


Sus- Total in- 


Kind of animals. Passed. | ected.1| ‘spected. 


Cattle... 7,762,473 | 45,239 | 7,807, 712 
Calves... 2,211, 187 2,940 | 2,214) 127 
Sheep . 13, 001, 932 3,890 | 13, 005, 822 
Goats... 54,373| - 9 54, 382 
Bap est Nae Fie OO ct LEY bp een 29,892,489 | 27,772 | 29,920, 261 

ata = aes A TSR Sp peer coe One hens Lt Manet 52,922,454} 79,850 | 53,002,304 


1 This term is used to designate animals found or suspected of being unfit for food on ante-mortem inspec- 
tion, most of which are afterwards slaughtered under special supervision, the final disposition being deter- 
mined on post-mortem inspection. 


POST-MORTEM INSPECTIONS. 


The inspections made at the time of slaughter are given in the 
following statement, which shows an increase of 7.7 per cent over the 
fiscal year 1910. As in the case of ante-mortem inspections, the in- 
crease was in the number of sheep and swine, while the other species 
show adecrease. Although over 2,000,000 more hogs were slaughtered 
than in 1910, the number was 12.4 per cent less than the average for 
the fiscal years 1907, 1908, and 1909. 
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Post-mortem inspections, fiscal year 1911. 


| 
I d f ae C 
= 4 assed for or lar on- 
Kind of animals. foo: and tal- | demned. Total. 
low only. 
CAGHB =. 5.50 capen ces nce Chae eee an Sates abe tee eres aeeae 7, 738, 452 3, 176 39, 402 7, 781, 030 
GIGS Soe o. cee. wo, nb ios eee eae Ce eee eee 2, 212, 252 2 7, 654 2, 219, 908 
LSAT" eS ae el. Sey SE San, NRE ae aS 12, 994, 681 32 10,789 | 18, 005, 502 
GORTS = aires nod oot anise wadah oe ctemsiceae | ane aan see e ane 54, O84 Ostie aes 61 54,145 
SWING sent ote S Ce ceise eo clea cc asepahan tee e ace emaee aes 29, 777, 386 79, 500 59,477 | 29, 916, 363 
Wotale cs sici lien ck oe oe ge Bee ees ee heeen caeen as 52, 776, 855 82,710 | 117,383 | 52,976,948 


In the foregoing table are included the post-mortem inspections of 
the carcasses of animals ‘ “suspected” on ante-mortem inspection, the 
final inspections of carcasses that were ‘retained’ at the time of 
slaughter, and the carcasses of animals slaughtered without ante- 
mortem inspection and presented to official establishments with the 
head and viscera attached. 

The various diseases and conditions for which fresh carcasses and 
parts were condemned and tanked are shown in the following table: 


Diseases and conditions for which condemnations were made on post-mortem inspection, 
fiscal year 1911. 


Cattle. Calves. Swine. Sheep. 

Causes of condemnation. a a . - Goats. 
ar- ar- ar- ar- 
casses. | Parts casses. | P@rts- | casses, | Parts. casses. Parts. 
‘Tuberculosis=.2.2527- 220052 27,186 | 49, 262 204 131 | 31,517 | 870,361 Ts 2saces| Sees 
Actinomycosis............- 547 | 60, 696 26 180 foo is accrei> = facie sie «i's! see ee Cee ee 
Gaseous; lymphadenitis. 22 2| ote cic] Sean .o05] socter an | ner ocene lees ate eee W078) |ceaeeene 3 
Hog cholera <....2.c-5-.02 5. |peaeoee a Seen ae tee pean a laceoeeere 10, 721) | ....205ec22)]-252ncnel Gane eee eee 
Tumors and abscesses... .. 156 6, 938 27 85 | 1,086 1, 339 131 47 2 
Septicemia, pyemia, and 

WTGMMAS << ee ee so aeeaee LF e208 esac BAQUES2 sia oa 6,056 2.2 sseee 205". cee 5 
Pregnacy and recent partu- 

MGlON. ee ew renee eect DA WS Sacecinte | si eee le eeee eis AQ) || -wiases cin 3 AD | neeecne 1 
PMIMALUTILY Ae ere noe eee eee os |e nee einer 8,933 i. osee0 3] tents c 2 | Sotemromien) =| s\ance epee eerie 
Pneumonia, pleurisy, en- 

teritis, hepatitis, peri- 

tonitis, metritis, etc... ..- bey: | ee ere B25 ae es AS GOL | cece 1,838) |22 Sasa 10 
TCteris |, = 3-22.22 o- Se oc aeee AON semen OL Ah eee a? oy ee 989. |rctoretororors 3 
MOXASMOVOr=1 Siew nsec e = BBO sho ccnrcrecion 1,120 ba iorercrcrcrera a ate ieee © berereycrociercre | s soe ees | De 
Injuries, bruises, etc. ...-... 2, 222 1, 825 373 255 412 4,357 621 121 2 
Sexe Odor oi escsc cite esa | Aas 4 = ae |e mee pel aa ea eee =| oceeeereee Vy 126. |u-accrercicisic] s 2 <2: rae roel eo 
Aephiyxittionlos. sec nas oe [aoe noses nenbeaeel eae naa Aa oseeeoes (EBS |e ae eae 3 1 ead ey. 
macistionio=:2 <1ocesecee AOD AN Ree 1203" |Boeeeae- COOMA oo ee 5; 038) | tee 29 
Miscellaneous............-- 448 5, 248 172 130 | 1,001 1,471 345 | 7,226 6 

Rotal sale eset ence 39, 402 | 123,969 | 7,654 781 | 59,477 | 877,528 | 10,789 | 7,394 61 


In addition to the foregoing there were tanked the carcasses of ani- 
mals found dead or in a dying condition as follows: Cattle, 685; 
calves, 844; swine, 20,906; sheep, 3,787; goats, 8; total, 26, 230. 


SUPERVISION OF PREPARATION OF MEATS AND PRODUCTS. 


The amount of meats and meat food products prepared and processed: 
under the supervision of the bureau is shown in the following state- 
ment, being an increase of 11.4 per cent over the fiscal year 1910. 


* This term is applied to carcasses held on suspicion on first post-mortem examina- 
tion to be subjected later to more thorough examination for determining final dis- 
position. 
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Meat and meat food products prepared and processed under bureau supervision, fiscal 


year 1911. 
Kind of products. Weight. Kind of products. Weight. 
Pounds. Pounds. 
Heol placeunt Cure: ase. se ccee sss e 217, 467,933 || Bakers’ compound.................. 2,617,743 
Pork placed in cure............ -| 2,568, 148,924 || Oleo stock and edible tallow........ 70,319, 941 
All other classes placed in cure. 2 436° 957 «ll OleOiOil reac csaceete oe eee ea ceine 171, 006, 496 
Sausage chopped... 488; 8145318 |||(Oleoistearin=.2scc~<see Soe sce eae 87,616, 254 
Canned beef... .... 116, 100,087 |; Oleomargarin or butterine.........-. 117, 848, 120 
Canned pork.......... 25,270,451 || Mutton stock 1,211,610 
All other canned meats. . 3, 001s B05) |e Mutton Olltra: s.cceeere ose onee seas 2,957, 821 
MOAT OXERACTS es0 coin coe eon E 361,870 || Mutton stearin 2,198, 576 
Steam and kettle rendered lard -| 1,086, 628, 132 |} Oleo and mutton stock.............. 12, 87L 
1324) Pins eee See ee ee 18, 090, 259 |} Oleo and mutton oil...............- 1, 509, 685 
Neutral lard... 80,784,960 ||} Oleo and mutton stearin............ 222, 274 
Gard oils.c2... 6,521,840 || Miscellaneous products.............- 1, 187,038, 790 
Lard stearin.... 5, 248, 560 a 
Lard compound..... ae 5,521, 196 Potalss Tesseecsws chek Satwasecs 6, 934, 233, 214 
PANGS DStUUbe os. oa cers cteguc cee Sem 664, 705, 741 


The following quantities of meats and meat food products were 
condemned on reinspection during the fiscal year because of having 
become sour, tainted, putrid, unclean, rancid, or otherwise unwhole- 
some: Beef, 12,106,336 pounds; pork, 8,747,016 pounds; mutton, 
176,414 pounds; veal, 43,470 pounds; goat meat, 341 pounds; total, 
21,073,577 pounds. This is an apparent increase of 10.7 per cent 
over the previous year, but subtracting from these figures the large 
amount of product condemned at one establishment on account of 
an extensive fire (over 3,000,000 pounds), and taking into considera- 
tion the great increase in the amount of meat food products pre- 
pared during the fiscal year (over 700,000,000 pounds), the propor-. 
tionate amount of product condemned on reinspection shows a grati- 
fying decrease, which indicates continued improvement in sanitary 
conditions and in methods of preparing and handling the products. 


INTERCHANGE OF MEATS BETWEEN INSPECTED ESTABLISHMENTS. 


Considerable quantities of meats and meat food products that have 
been inspected and passed are transferred between inspected estab- 
lishments, this traffic being closely supervised and the meats and 
products identified by means of marks and seals. During the fiscal 
year there were transferred in this manner 3,126,643,825 pounds of 
meats and meat food products, part of which was contained in 17,884 
sealed cars and 17,067 sealed wagons. 


MEATS AND PRODUCTS CERTIFIED FOR EXPORT. 


The quantities of meat and meat food products certified by the 
bureau for export are shown in the following table, being an increase 
of 19.7 per cent over the fiscal year 1910: 


Inspection certificates issued for export of meat and meat food products, fiscal year 1911. 


Kinds. Number. Beef. Mutton. Pork. Total. 
Pounds. Pounds. Pounds. Pounds. 
NL ODINAY eee acon donee Seeded soceeease 60,953 | 221,460,262 | 5,696,152 | 542,728,179 | 769,884, 593 
PTCSERVALIVELs coe oke ceetcksscactcacecese 29,471 IPOSTAOSI tas ae. 2s 203, 200, 332 205, 181, 413 
Stal. Mowe ete rae ae voc vices css 90,424 | 223,441,343 | 6.606,152 | 745,928, 511 975, 066, 006 
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There were also issued 2,836 ‘‘inedible product”’ certificates cover- 
ing exports of 25,553,053 pounds of such inedible products as hoofs, 
horns, casings, bladders, bungs, etc. 


EXEMPTION FROM INSPECTION. 


The provisions of the meat-inspection law requiring inspection do 
not apply to animals slaughtered by farmers on the farm nor to 
retail butchers and dealers. The department requires that such 
butchers and dealers, in order to ship meats and meat food products 
in interstate commerce, shall first obtain certificates of exemption, 
but no such requirement is made of farmers. The number of certifi- 
cates of exemption outstanding at the close of the fiscal year was 
2,546, as against 2,428 at the close of the previous fiscal year—an 
increase of 118 certificates. During the year it was found necessary 
to call in and cancel for various causes 405 certificates of exemption. 
In many of these cases, however, the certificates were reissued later 
when business was resumed or when insanitary conditions had been 
corrected. 

During the past fiscal year retail butchers and dealers, shipping 
under certificates of exemption, have been requested to give a more 
detailed description of the meats and meat food products shipped, so 
that it is now possible to show the shipments of carcasses by species 
and to give the separate amounts of the different classes of fresh 
meats shipped. During the year 116,536 shipments were made, 
covering products as shown in the following false 


Shipments made under certificates of exemption from inspection during the fiscal year 1911. 


Kind of products. Number.| Pounds. Kind of products. Number.| Pounds. 
Beef, quartersiccciess wi oe 0 2,629 252,945) || Cured meats.2..+..<<censsseu|resesenere 1, 308, 268 
Calves, carcasses...........- 77, 667 6,363,152) (I) Tuand on. 240s cecte cote eee 88,977 
Sheep, carcasses...........- 5, 324 202;,623'||"BaliSape m20 leo. ooc ccc te ee Eee eee 178, 657 
Swine, carcasses..........-. 1,477 146, 641 || Miscellaneous (scrapp le, 

Beek ireshoos. cose hse e? ell. JoeS255.3 8, 209, 576 tripe, head cheese, beef 

Weal dreshis .. oo sscsesSescs| sscacseeas 593,475 IAG CUC.) ein ocac «ve Sens ceeel ae seen 253, 170 
Mutton; fresh. .225 2222-426. 23 Hoes deatns 1,672, 424 S| 
Ponk: fresh wnc0 5. <0 eee etc afarctecce 547, 969 Mota 22. . seeewn aoe 87,097 | 19,817,877 


INSPECTIONS FOR THE NAVY. 


Upon request of the Navy Department occasional inspections of 
meats and meat food products were made for the Navy during the year. 
The meats and products inspected aggregated 11,112,060 pounds, of 
which 405,459 pounds were rejected. Rejections were made on 
account of the sour, slimy, tainted, or putrid condition of the product, 
for failure to comply with the specifications regarding weight or the 
amount of fat, and because of the substitution of buck, bull, heifer, 
or cow meat for the meat of wethers and steers. There were also 
inspected for the Navy 68,682 dozen eggs, 17,962 dozen of which 
were rejected. 

CONTROL OF CONTAGIOUS DISEASES. 


TEXAS FEVER. 


The number of cattle shipped from the quarantined area to northern 
markets during the quarantine season of 1910 was 1,065,119, being a 
decrease of 329,539 head, or 23.6 per cent, as compared with the pre- 
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vious year. Since the quarantine now extends throughout the year, 
and it is desired to have this report cover the fiscal instead of the cal- 
endar year, the following figures are given for the 18 months from 
January 1, 1910, to June 30, 1911: Cattle shipped to northern mar- 
kets, 1,325,060, which were transported in 48,563 cars, 37,180 of which 
were reported as having been cleaned and disinfected under bureau 
supervision. Reshipments were made from quarantine pens of 359,833 
cattle carried in 13,208 cars. 

The number of cattle of the quarantined area inspected during the 
fiscal year 1911, and permitted unrestiicted movement as provided 
in the regulations, under 983 certificates of inspection issued by bureau 
inspectors, was 103,338, a decrease of 28 per cent as compared with 
1910. Of this number of cattle moved under certificate, 45,613 were 
dipped or otherwise treated as provided in the regulations, which is an 
increase of 30 per cent over the number so dipped or treated in the 


previous year. 
TICK ERADICATION. 


As the result of the work done in cooperation with authorities of 
various Southern States for the extermination of the ticks which 
spread the infection of Texas fever of cattle, areas aggregating 10,965 
square miles, as shown by the following table, were released from 
quarantine during the fiscal year: 


Square Square 
States. Pitas. States. miles. 
RISSISSED) Diesen Semaine aeiaie a aie aC As sacHOd O20 E|| LOKAS Secs Sisk. oo chcceweessecerscc ce secme 1,976 
NGrunh@ Aronia - Seit.6, 2. ales side see eee OpiOA MA Valrpanisierss ae) 2et octet cette tee ees cae 773 
WO ISIATIOWINE oo hotels ciate eiainie msn Seid apajele'soe'e'= 2,142 
AR EXUICSSCO Ae oo itais aia cot eee -lncle eve ctacees< 2 1, 655 Total a sed ogee nis ciok than cceecnnd 10, 965 


In addition to the States named, operations are being carried on 
in the States of South Carolina, Georgia, Alabama, Louisiana, 
Arkansas, Missouri, and California. 

During the year the total number of inspections made by bureau 
employees was 4,016,448, of which 3,160,255 were reinspections. This 
is an increase of 7.2 per cent over the inspections of the previous year. 


SCABIES IN SHEEP. 


During the fiscal year 1911 the area quarantined for scabies in 
sheep was reduced by releasing from quarantine that portion of Oregon 
lying west of the Cascade Mountains, an area of 22,560 square miles. 

The number of inspections made by bureau employees during the 
year was 56,584,129, an increase of 7.26 per cent over the inspections 
of the fiscal year 1910. The number of dippings supervised by bureau 
employees during the year was 12,715,631, an increase ot 4.62 per 
cent as compared with the previous year. Bureau employees fia 
supervised the cleaning and disinfection of 2,143 cars. The increase 
in the number of inspections and dippings of sheep is due to scabies 
eradication work being taken up in the State of Kentucky, where over 
half a million sheep were inspected; also to the increased movement 
of sheep from the western ranges to market centers, and to a local 
outbreak of scabies in two counties in Wyoming, which necessitated 
the making of a large number of inspections in order that the extent 
of the outbreak might be fully ascertained. 
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SCABIES IN CATTLE. 


The area quarantined for seabies in cattle was reduced during the 
fiscal year by releasing 14,810 square miles, consisting of two counties 
in South Dakota, eight counties and a part of one other county in 
Nebraska, and five counties in Kansas. 

The number of inspections made during the year was 18,593,251, a 
slight increase over the previous year. The number of dippings super- 
vised was 1,234,123, a decrease of 7.68 per cent, and 5,761 cars were 
cleaned and disinfected. 

SCABIES IN HORSES. 


The number of horses and mules tee for scabies during the 
fiscal year was 3,550 and the number c 


pula was 124, a decrease of 
69.8 Ber cent in the number inspected and of 89.8 per cent in the num- 
ber dipped. 


GLANDERS IN HORSES. 


There were inspected for glanders at Indian schools and agencies 
52,088 horses and mules, of which 68 were found to be diseased and 
252 exposed to the disease. This is an increase of 220 per cent over 
the number inspected in 1910. This work was done in cooperation 
with the Office of Indian Affairs of the Department of the Interior. 


LIP-AND-LEG ULCERATION OF SHEEP. 


The area under quarantine for lip-and-leg ulceration (necrobacil- 
losis) among sheep was reduced by 34,086 square miles during the 
fiscal year, leaving only 22,175 square miles still in quarantine on 
June 30, and this entire area has since been released (Aug. 10, 1911). 
The number of inspections during the year for this disease was 
6,459,790. The number of sheep dipped and hand treated in com- 
pliance with the regulations was 1,102,516. 


INSPECTION OF LIVE STOCK FOR INTERSTATE MOVEMENT. 


The work of inspecting and testing with tuberculin cattle for inter- 
state movement was assigned to the Inspection Division at the begin- 
ning of the fiscal year, and veterinarians at numerous stations were 
instructed to inspect and test with tuberculin, when such testing was 
required by the eke of the State or Territory to which the animals 
were destined, cattle moving interstate for purposes other than imme- 
diate slaughter. During the fiscal year such inspection was made of 
52,230 animals, of which 18,778 were tested with tuberculin. Of 
those tested, 467 were found to be diseased with tuberculosis and 81 
showed temperatures which required them to be held as suspects for 
further examination. 

During the fiscal year there were also inspected by bureau veteri- 
narians 34,789 horses and mules intended for interstate movement. 
Of this number 5,789 animals were tested with mallein, 175 showed 
typical reactions to the test, and 174 were held as suspicious and 
refused interstate certificates until further investigation could be 
made. 

VIOLATIONS OF LIVE-STOCK TRANSPORTATION LAWS. 


During the fiscal year a large number of reports of alleged viola- 
tions of laws concerning the interstate transportation of live stock 
were submitted by bureau employees, and 969 such cases (793 of 
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which were for violation of the so-called 28-hour law and 176 for 
violation of the act of Mar. 3, 1905, and quarantine regulations 
based thereon) were referred to the Department Solicitor, who in 
turn presented to the ee. of Justice for prosecution such as 
seemed to be supported by sufficient evidence. Many of the cases 
tried in court required special investigations and the collection of 
evidence by employees of the bureau who cooperated with the United 
States attorneys in charge of the cases. 


THE QUARANTINE DIVISION. 


The Quarantine Division, of which Dr. R. W. Hickman is the chief, 
supervises work of the bureau in connection with the exportation and 
importation of live stock, including the inspection and equipment of 
vessels carrying export animals, the management of quarantine 
stations at the various ports of entry for imported animals, and the 
inspection and disinfection of imported hay, hides, wool, etc. It also 
conducts investigations concerning bovine tuberculosis in cooperation 
with State and municipal authorities and investigations of animal dis- 
eases in Porto Rico and the Hawaiian Islands, and carries on corre- 
spondence relating to miscellaneous animal diseases. 


INSPECTION OF VESSELS AND EXPORT ANIMALS. 


During the fiscal year 438 inspections of vessels carrying live stock 
were made before clearance, and 764 certificates of inspection were 
issued for American cattle, sheep, and horses. The following table 
gives statistics of inspection of live animals for export during the 
year: 


Inspections of American and Canadian animals for export, fiscal year 1911. 


American. Canadian, 
Kind of animals. : i _ 
nspec- : x- ; x- 
tions. | Rejected.) Tagged. | ported. | tions. | Relected-| ported. 
Catilew wnt occas ccccecen ccm ces 268, 531 141 138, 541 135, 748 32, 330 5 32, 325 
MEG on cess ctce cavebee seen cess 98, 277 Ql eeceenees 55, 952 re ee ae 
RWINO oma oe acid rece oats lhe Saeed id eociniew cist | aca Daal lea heel toe stren sel acs stecesie 
HVOTHES: bots soon eee eo eenereosce VaBO Ye ccccs sea] sicccvieecae TDD sc wcacsiecelstewsrematc|aneecacce's 
MCUGRS se ee cose eatetonceeces Al PAR e ROC POn SoSiscrencc PL ROAD AS SEES al neers 
J NCSC ts SI cp SR a a FO SO | gee. Yel Re Pp accoermcc ie 6 less lleemececoc lscnoceoaed Socticricood 
GORTES 2 5 ots cewecsmeeccmacsceeeS 1G). oc cewisicimal wes eepicictes LON See lceica| lacie sere carat ecterae Reems 
WEDIB Stace ccpacececetneareres 1 cel Sere oe 10 Been caeeentbacewece«ineessteees 
OLR So ceveesucwesceveess 370, 369 183 138, 541 195, 390 32, 470 5 32, 465 


Most of the animals included in the above statement were shipped 
to Great Britain, namely, of American animals, 134,572 cattle, 37,051 
sheep, 678 horses, and 8 mules, and of Canadian animals, 32,225 cattle. 

As a result of the inspection of the equipment of vessels carry- 
ing export animals, statistics show a reduction in the already low 
pendants of loss of animals at sea. Of cattle landed at British ports 
ut 0.09 per cent were lost at sea, and of sheep but 0.50 per cent were 

ost. 

During the fiscal year 13,404 horses and 1,046 mules were inspected 
and tested with mallein by bureau veterinarians for shipment to 
Canada. Of this number 251 horses and 12 mules were rejected on 
account of having reacted to the test. 
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For shipment to Canada there were also tested with tuberculin 460 
cattle, of which 16 reacted; and inspections were made of 28,428 sheep, 
25 goats, and 110 swine. 

For shipment to the Hawaiian Islands there were tested with tuber- 
culin 93 cattle, of which 5 reacted, and the mallein test was applied 
to 555 horses and 466 mules, of which 23 horses and 16 mules reacted. 

Reacting animals were excluded from exportation. 


INSPECTION AND QUARANTINE OF IMPORTED ANIMALS. 


Owing to the existence of communicable diseases of animals among 
the live stock of various parts of the world, importations from over 
seas have been mainly restricted to Great Britain, Ireland, and the 
Channel Islands, and during a portion of the fiscal year importations 
from Great Britain were not permitted on account of an outbreak of 
foot-and-mouth disease. It is required that a permit be procured 
from the Secretary of Agriculture prior to the shipment from countries 
other than North America of cattle, sheep, and other ruminants and 
swine for their landing subject to inspection and for their detention 
in quarantine at one of the Federal quarantine stations at the Dov 
of entry. Horses are admitted subject to inspection and without 
quarantine. Dogs imported from any part of the world except North 
America are subject to inspection or inspection and quarantine for a — 
period not to exceed two weeks or until it can be determined whether 
such dogs are the hosts of the tapeworm (Txnia cenurus) which pro- 
duces gid in sheep. ‘The number of animals imported during the fiscal 
year is shown in detail by the following tables: 


Number of imported animals inspected and quarantined, fiscal year 1911. 


Ports of entry. Cattle. | Sheep. | Swine. | Goats. ee 3 ie: 
EN SURG NGO ie ale Syniotarniateerats ee) nlorstaie aia abeiete lana oetetecetnte istotele 1,915 221 43 | s.s2eeees 136 
BOSOM. Soteecccssetcpececesecs fersissncce bn ee caaeee 242 1, 283 4A Sa ee 
BalUiaiOre fete brace asia a= Siete oe w:nisielo,e eho lote <ic cfaopo elo aiasaisiote 6 | rer epeiete oie yt Pees occ es 2 
Canadian border ports: 22095... ieseaee. ence decncce 147 &8 32 2 iGeacenaeths 
IROUAN oe cise eicleree = os apes tae: nae oes 2,304 1,594 89 2 138 


Number of imported animals inspected but not quarantined, fiscal year 1911. 


: Horses | Mules | Other 

. Bur- | Don-| Ze- : 

Ports of entry. Cattle. | Sheep. | Swine.| and and | : Goats.| Deer.| ani- 
y ponies. | asses. ros. | keys. | bras. rials’ 
New MOrksecsasyeccts lose semesccleckeeecrbesstase 4; 687 «|s cesaeee ease ll 2 |. -owaes oeextolerice ce 
WOSUOM oe ae cae acne Recess cents] enema els oreteers ate 11 eee WP ees res Poe) meet 
Philadelphip sy iavet ai) Ses ase LS. APS D | 2s hit NG 2 SSE es oe 13 
Baltimore... 4 2 56~-|eceas o tenolss sebenclaruag=sc 65 10 |. ocbcfacees ole cae salemcee eee aera eennS 
Portland, Meee. see- sce tisnes sclacase sre Seeesaes 12s boul Siclee cl] bd ete whel] ome crete] alate anette ae erat 
San Prancisvoss 4222 )22 cesses soso. x22 32 saseas. aaaoleeet |e Pe tes Serer Pees ssn 
New Orleansi: csc ae-| suse cccees osaeeine a | site cette 6 Ce ee ees basen Poeeecs b8s-Ae bcs. - 
Mexican border ports.| 181,509 | 2,083 357 | 3,051 2, 220 207 || eee ese os 7, 964 16 5 

Canadian border 

Ports asso onto ne 2,347 | 45,829 | 2,096} 4,712 34 1 3 1 8") hee 197 
MOU aa cas' soe 183,856 | 47,912 | 2,453 | 12,616 | 2,273 21 14 3 | 7,972] - 16 215 


TUBERCULIN TESTS IN GREAT BRITAIN. 


The regulations governing the importation of animals subject to 
inspection and quarantine provide that all cattle 6 months old or. 
over, imported from Great Britain, Ireland, and the Channel Islands 
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shall be tested with tuberculin by an inspector of the Bureau of Ani- 
mal Industry before being exported or after arrival at the animal 

uarantine station at the port of entry. The following table shows 
the results of such tests made in Great Britain during the fiscal year: 


Results of tuberculin tests in Great Britain of cattle for importation, fiscal year 1911. 


Breeds. Passed.| Failed. Breeds. 
SES ST RO VR te cinta 1=/o\« aime, oatnin'einictlere 158 Ob l\eTersey.s<cctxccnpeeits seeecteanecen 
NUE SUIT O Meni coe ce ie wuica ses os 151 36) || Shorthorn... cceeeeeceeeme eae: 
Black Polled Angus. .............- 2 Oy (Sussex ase. aes cee eee 
WGRUON SE Seni cclckiascjsce Hseesusee ss 39 0 
SROCKHSEY Stic c\ wise ddaccices sens cce 812 12 DRotaloe ret sotes cues seek 


NEW QUARANTINE STATION FOR BALTIMORE. 


With an appropriation made by Congress the bureau was successful 
in purchasing for a quarantine station for the port of Baltimore a 
tract of land at Turners Station on the Baltimore & Sparrows Point 
Railway, with the tracks crossing the east side of the property, and a 
good water front on the Patapsco River, about 4 miles from the cattle 
steamer docks and within the lighterage area. The work of erecting 
fences and constructing buildings is being pushed as rapidly as pos- 
sible in order to provide early accommodations for importers who 
desire to use this port of entry. ‘This station when completed will be 
the only animal quarantine station located on a water front. 


SUPPRESSION OF BOVINE TUBERCULOSIS. 
TUBERCULIN TESTING OF CATTLE IN VIRGINIA AND MARYLAND. 


The tuberculin testing of cattle in Virginia and Maryland, which 
was started in 1907 in cooperation with the health department of the 
District of Columbia, and which in 1910 was extended to cooperation 
with the dairy and food commissioner of the State of Virginia, has 
been continued throughout the past year with encouraging progress 
and results. This is evidenced by the increased number of cattle 
tested, the marked reduction in the percentage of reacting animals in 
previously tested herds, and the confirmation of reactions to the 
tuberculin test among slaughtered animals to the extent of 98.27 per 
cent. ‘The results of these tests are shown in the following tables: 


Results of tuberculin testing of dairy cattle in Virginia and Maryland, Jiscal year 1911. 


mere See hao 
umber umber] ageo 
Number |} Number 
Items. of cattle ofsus- | reactors 
tested. passed. | reacted. aad 
suspects 
Virginia: 
Cattle not previously tested................0--- 1,924 1, 660 255 9 13. 72 
PRIVHTIBMYOLOSIS- A. icine of da own coe ees edamedaesheend 2, 403 2,312 77 14 3.79 
otaese se sast bawGaceceeesebceuuiacak seis anc, 4,327 3,972 332 23 8. 20 
Maryland: 
attle not previously tested...............2----- 1,134 907 211 16 20. 02 
PARTIDO TE LES Use ede nie mice cjewcera ne ce de ote sole eae 713 676 35 2 5.17 
SUT 4 2 SS et Sa Ser oe ee tee a a ae od 1,847 1, 583 246 18 14. 29 
Cattle not previously tested, both States............. 3, 058 2, 567 466 25 | 16. 06 
Annual retests, both States. .......................-- 3,116 2, 988 112 16 4.10 
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The total number of cattle in Virginia and Maryland tested during 
the fiscal year was 6,174, which was an increase of 3,456 over the 
number tested during the previous year. Of this total, 5,555 passed, 
578 reacted, and 41 were regarded as suspicious, making a general 
percentage of reactors and suspects of 10.02. 

Post-mortem examination of the carcasses of reactors that were 
slaughtered under bureau supervision showed 80.16 per cent to be 
affected with localized tuberculosis, while 18.11 per cent showed gen- 
eralized lesions, and lesions were not found in 1.73 per cent. 


ERADICATION OF BOVINE TUBERCULOSIS IN THE DISTRICT OF COLUMBIA. 


The work of eradicating tuberculosis from the District of Columbia, 
which was undertaken in the fall of 1909 in cooperation with the 
Commissioners of the District, was continued throughout the fiscal 
year 1911 by the systematic retesting, at intervals of approximately 
six months, of all cattle which had been upon premises found to have 
been infected at the time of tle first test, and the retesting of all other 
cattle in the District after an interval of one year. These latter 
retests are not yet completed. The tuberculin test was also applied 
to all cattle entering the District of Columbia for purposes other than 
immediate slaughter. A considerable number of persons who were 
cattle owners at the time the order of the Commissioners became 
effective have since ceased to keep cattle, thus reducing the number 
of premises, although the total number of cattle within the District 
of Columbia has undergone but slight variation. 

Cattle were found on 80 of the previously infected premises, and 
the retesting disclosed infection on only 12 of these premises, thus 
showing a reduction of 85 per cent in the number of infected premises 
since the original tests. The number of cattle retested on previously 
infected premises was 798, of which 764 passed, and 34 or 4.26 per 
cent reacted. All of these reactors have been slaughtered, and in 
every instance post-mortem examination showed lesions of tubercu- 
losis. These lesions were found to be localized in 85.29 per cent of 
the carcasses and generalized in 14.71 per cent. 

Annual retests were applied to 484 cattle upon 278 premises which 
appeared to be free from infection at the time of the first test. Of 
these 477 passed, and 7 reactors were found. Seven, or 2.52 per cent, 
of newly infected premises were thus discovered by these retests, 
representing 1.45 per cent of tuberculous cattle. The 7 reactors were 
slaughtered, and in each instance showed localized lesions of tuber- 
culosis of such a character that it was evident that the disease had 
been contracted since the original testing of these animals. 

The combination of the results of the retests of cattle within the 
District upon previously infected and upon previously free premises 
shows that 1,282 cattle were retested upon 358 premises. Of these 
1,241 passed and 41 reacted, the percentage of reactors being 3.20, 
with signs of infection showing upon 5.31 per cent of the premises. 
Forty of the reactors have been slaughtered, and tuberculosis was 
demonstrated upon post-mortem examination in each instance, 87.5 
per cent of the carcasses showing localized lesions and 12.5 per cent 
showing generalized lesions. 

An important feature for the control of tuberculosis within any 
definite area is the prevention of the introduction of additional cases 
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of tuberculosis from the outside. The regulations governing the 
admission and tuberculin testing of cattle entering the District were 
therefore stringently enforced, and 685 cattle were tagged, quaran- 
tined, and submitted to the tuberculin test. The majority of these 
were brought into the District in lots by cattle dealers, while the 
remaining portion represented the entries of private cows. In the 
case of the dealers, for commercial reasons the cattle were tested as 
soon as practicable after their arrival within the District, the cattle 
being housed in unaccustomed surroundings. Thirty-two reacted to 
the test, and of the 28 slaughtered lesions of tuberculosis were found 
in 27 carcasses, in spite of the unfavorable conditions under which 
tests were applied. Two of the reacting cows were slaughtered 
through mistakes of their owners, without an opportunity being given 
for post-mortem examinations, and the remaining two cows are yet 
to be slaughtered. The low percentage of tuberculosis in cattle 
brought into the District, compared with the percentage of tubercu- 
losis found by bureau tests applied in Virginia and Maryland, is attrib- 
utable to the fact that the dealers have been shown by the results 
of the test which localities or herds show the greatest freedom from 
tuberculosis. 

The following is a summary of al] tuberculin tests applied in con- 
nection with bovine tuberculosis in the District of Columbia during 
the fiscal year: 


Total number of cattle tested............. SL SAIS SESE J IS 5 Bes ae eee 1, 967 
MME PaO oo 2) cone. 2. ae k ee oie ooo ase tie Se Sie esate oe tte oes 1, 894 
MMP CUTER GLE onceraeed oS, - SS Sarde does sec oA cp) BIS aoe eee 73 
OSU STE TPES A PETE 1 7 Es ee en a ey Rr ee oe eee ne eer 3. 71 
Reactions confirmed by post-mortem examination..............-.--- per cent.. 98.53 
Failure to demonstrate tuberculosis (1 cow).-..-...------------------- dors IAT 


Under the provision requiring the identification and tagging of 
cows and bulls entering the District for slaughter purposes, 831 tags 
were attached for 35 shippers. 

These investigations will be continued throughout the coming 
fiscal year. 


BOVINE TUBERCULOSIS UPON INDIAN RESERVATIONS. 


The arrangements for cooperation with the Office of Indian Affairs 
of the Department of Interior in the investigation of bovine tubercu- 
losis and dairy conditions at the various Indian schools and _reser- 
vations was conducted as arranged during the previous fiscal year. 
Tuberculin tests were applied by bureau inspectors to a total of 1,600 
cattle upon 86 premises. Of these animals 1,538 passed satisfac- 
tory tests, 38 reacted, and the remaining 24 were regarded as suspi- 
cious. As a result of these tests, applied in various States, to cattle 
which were maintained largely under natural conditions in the open 
upon the reservations, it was found that the percentage of tubercu- 
losis was 3.88. 


LIVE-STOCK DISEASES IN PORTO RICO AND HAWAII. 
Efforts for the control of communicable diseases among animals in 


Porto Rico and Fiawaii, and for the education of the natives of these 
two countries in regard to the importance of such measures, have been 
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continued throughout the past year under the supervision of Dr. 
Thomas A. Allen, bureau inspector in Porto Rico, and Dr. Victor A. 
Norgaard, territorial veterinarian and bureau inspector in Hawaii. 
The control of glanders and tuberculosis has received special consid- 
eration in Hawau. 


THE PATHOLOGICAL DIVISION, 


The Pathological Division, of which Dr. John R. Mohler is chief, 
is mainly engaged in the scientific investigation of animal diseases. 


COMPLEMENT-FIXATION TEST FOR GLANDERS. 


Prominent among the new lines of Jaboratory investigation con- 
ducted by this division may be mentioned the complement-fixation 
test as applied to the diagnosis of glanders. The results obtained 
from the use of this method have been very satisfactory and have 
proved it to be most reliable in the detection of occult or lated cases 
of glanders. 

As a result of the recent publication of Bulletin 136, descriptive 
of this test, different State and city laboratories have undertaken the 
work of applying it to the diagnosis of glanders, the bureau furnishing 
detailed information to all those interested in the work, and also 
material (glanders bacilli extract or hemolytic amboceptors) neces- 
sary for the test. 

Samples of blood from horses suspected of being affected with 
elanders have been received and tested daily at the laboratory. 
About 1,500 tests have thus been made. The results show the speci- 
ficity of the test, as normal horses and those affected with diseases 
other than glanders gave no reaction, while those affected with glan- 
ders gave positive fixations. 

A Gaodilicatinn of the agglutination test has been employed in a 
large number of cases in conjunction with the complement-fixation 
test, to great advantage. In this modification the agglutination in 
the test tubes is hastened by centrifugalization, and the results may 
be read after the tubes have been placed in an incubator for two 
hours. Thus the two tests can be worked together without much 
difficulty and greater accuracy of diagnosis can thereby be secured. 


GLANDERS IN LIONS. 


Blood from a lion belonging to a circus troupe passing through 
Kansas and lowa was forwarded to this laboratory for examination. 
The veterinarian in charge supplied the following information: 

Bleeding from the nose, ulcers in tae nostrils, sores on the legs, face, feet, and back. 
Condition has existed for some six weeks. Twelve other lions similarly affected. 

The serum of this blood gave positive results to both complement- 
fixation and agglutination tests for glanders. Cases of glanders in 
zoological gardens among the carnivora are not infrequent, and in | 
most instances the disease assumes an enzootic form. The animals 
of the feline family are more susceptible than those belonging to the 
canine family. In almost all outbreaks the feeding of meat of horses 
affected with glanders was the medium by which the disease was 
disseminated. 
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THE RECURRENCE OF DOURINE IN THE UNITED STATES. 


On May 27, 1911, the bureau received a letter from Dr. J. I Gibson, 
State veterinarian of Iowa, stating that there was in Taylor County 
an outbreak of a disease of horses, suspected of being dourine, and 
requesting that an expert be sent to make an investigation. The 
disease had been reported by Dr. A. H. Quin, a practitioner of Creston, 
Jowa, and his diagnosis was subsequently confirmed on the part of the 
bureau by Drs. A. D. Melvin, John R. Mohler, and E. T. Davison, who 
were of the unanimous opinion that the symptoms and lesions mani- 
fested were the most typical of any of the cases they had observed. 
Three of the affected mares were at once purchased and sent to Wash- 
ingtonfor experimental purposes. Afteracareful and prolonged exam- 
ination of almost 200 microscopic slides, six living, wriggling trypano- 
somes (Trypanosoma equiperdum) were found on June 28, 1911, in the 
blood-tinged serum obtained from a recently developed plaque on the 
abdomen of one of the mares, thus confirming the diagnosis and also 
establishing the identity of the disease with that of Asia, Africa, and 
continental Europe. These trypanosomes have always been very 
scanty and are only found after prolonged and tedious examination. 
This is the first discovery of the Ti ypanosoma equiperdum in the 
natural cases of dourine in the United States, although in 1903 con- 
siderable work was done with this trypanosome imported from 
France and subsequently inoculated into horses at the Bethesda 
Experiment Station. Previous to 1911 there had been no authentic 
cases of dourine reported among the horses of the United States since 
1906, although there had been a number of alleged or suspected cases 
brought to the bureau’s attention from time to time which demanded 
a full investigation, but always with negative results. 

In the outbreak of dourine recently discovered in Taylor County, 
Iowa, 5 stallions have been found affected and 5 exposed to this dis- 
ease. One of the former stallions has since died of the infection. 
In addition, 9 mares have shown symptoms of dourine, 1 of which 
subsequently died of the disease, 5 are suspicious cases, and 94 have 
been exposed but at present show no evidence of infection. These 
diseased animals, together with all exposed stallions and mares, were 
immediately quarantined by the State. Those showing lesions of the 
disease were purchased by the Government and destroyed, while the 
exposed animals are still in quarantine under observation. Several 
Federal and State inspectors are making farm-to-farm inspections 
with the view of discovering any latent or hidden cases, and it is now 
believed that the infection is entirely under control. The source from 
which this center of infection was derived is only a matter of conjec- 
ture, but there is apparently no connection between this and any of 
the previous outbreaks. No authentic information as to the origin 
of the outbreak has been discovered up to the present time, but all 
cases lead back to a Percheron stallion imported from France in 
1909, and brought directly to Lenox, Iowa. The possibility of such 
animals bringing the infection into this country must be apparent 
from the following explanation: 

Schneider and Buffard maintain that in France dourine appears 
nearly every year in the Department of Basses-Pyrénées on the 
Spanish frontier. It is stated that mares get infected by the asses 
or horses by which they are covered. It is the custom to have a mare 
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first covered by an ass, and if not impregnated she is then served b 
a stallion. The asses operate on both sides of the frontier, and in this 
way introduce the disease into France from Spain, where it has been 
known to occur for years, especially in Navarre. 

A complete description of this disease, its cause, and methods of 
eradication, has recently been issued by the bureau as Bulletin 142. 


RINGWORM OF SHEEP, 


Recently a large wool house submitted to the bureau some inter- 
esting samples of diseased wool for diagnosis. A microscopic exam- 
ination showed the hair shafts to be affected with spores and filaments 
of the fungus Trichophyton tonsurans, the causative agent of ring- 
worm, involving the entire fiber of the clip to within one-half inch 
of the end of the hair. This is the first case of rmgworm in sheep 
which has been reported to the bureau, and, owing to its rarity, sheep 
owners and herders are requested to take cognizance of the condition 
of the wool simulating this disease in order that both medical and 
preventive treatment may be applied before the disease has gained a 
strong foothold. While this disease occurs quite commonly in horses 
and cattle, and also in dogs and cats, the infection is infrequent in 
sheep and hogs. 

In sheep the disease affects the wool and the outer layer of the skin 
and is contagious, being readily transmitted from one animal to 
another. It is characterized by the formation on the head, neck, 
chest, or back of round patches varying in size from a 5-cent piece 
to the palm of the hand, covered by bran-like epidermal scales. 
On the woolly portions of the body there is manifest the flattening of 
one or more small tufts of wool, which become irregularly matted or 
felted together, and when separated show a dense scurvy accumula- 
tion around the roots. By and by the wool is shed and may hang 
in tufts among the healthy fibers. The skin appears reddened, and 
in the center shows frequently a brownish discoloration. The itching 
is more or less pronounced, which causes the sheep to rub and injure 
the fleece, although the itching is not nearly so bad as in scabies. 

The mode of infection consists in the penetration of the hair follicles 
by the fungus, where it multiplies and surrounds the base of the shaft 
with a complete mantle and then enters into its interior and renders 
it brittle and easily broken. The hairs at first become erect, and then 
appear dull, lusterless, devoid of elasticity, extremely fragile, and 
dead white in color, resembling strands of hemp orasbestos. Inflamma- 
tion of the follicles is produced, which finally results in loosening and 
loss of the wool. 

Ringworm can be readily differentiated from scabies by the dry, 
asbestos-like, brittle condition of the wool covering the lesion, as well 
as by the condition of the skin, which in scabies is markedly thickened 
and covered by crusts or scabs. Besides, the scab mites are absent, 
while the microscopic examination will show the presence of the fungus 
above mentioned. 

The treatment should consist in clipping the wool from the affected 

arts and rubbing the lesions with either a 5 per cent carbolized vase- 
ee or a mixture of soft soap, lard, and carbolic acid in the proportion 
of 1 part of carbolic acid, 5 parts of lard, and 10 parts of soft soap. 
This is an excellent preliminary treatment and is used in order to 
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soften the scabs and scales from the outer layer of the skin. After 
one or two days this is followed by the application of antiparasitic 
remedies, of which the ordinary blue ointment and tincture of iodin 
are among the best. Much better results will naturally be obtained 
after the sheep have been shorn. The infected animals should be 
separated from the healthy sheep and not returned to the band until 
the lesions have all disappeared. 


NECROBACILLOSIS IN DOMESTIC ANIMALS, 


While comparatively few cases of lip-and-leg ulceration of sheep 
came to the attention of this laboratory, a few very interesting cases 
of necrobacillosis of other domestic animals were received for diag- 
nosis. Several calves at a local Government institution died of an 
unusual malady. The aid of the bureau was invoked, and upon 
autopsy marked indications of necrophorus invasion were evident. 
The mucous membrane of the ramen showed a marked denudation of 
epithelium and areas of irregular yellowish-gray necrotic patches. 
The reticulum was slightly inflamed. The omasum presented many 
elevated caseo-necrotic ulcers and patches on the mucosa. The abo- 
masum and almost the entire intestinal tract were severely inflamed. 
The heart was studded with petechial hemorrhages. Smears made 
from the lesions in the rumen and omasum proved upon microscopic 
examination to be teeming with the characteristic long, beaded filaments 
of necrophorus bacilli. Lesions in the heart failed to show any micro- 
organisms, thus eliminating bovisepticus as a possible causative agent. 
The veterinarian in charge of the live stock at that institution reported 
that the lesions in the other affected calves were similar to those found 
at the laboratory. 

The lungs of a horse suspected by a veterinarian of being infected 
with glanders were found to be affected with necrotic pneumonia, 
caused by necrophorus bacilli. Upon further inquiry into the history 
of this case it was learned that the horse had also suffered from a 
severe attack of necrotic stomatitis. 

Bovine lungs studded with nodules of various sizes, greenish yellow 
in color, were received for diagnosis. The contents of the nodules 
varied in consistency from gluey pus toacheesy necrotic mass. Smears 
from these nodules revealed the presence of necrophorus bacilli. In 
all instances the microscopic findings were substantiated by animal 
inoculations. Bacillus necrophorus has likewise been isolated from 
a case of necrosis of the bovine udder in which the teats were primarily 
involved. 


CHRONIC BACTERIAL DYSENTERY. 


Owing to the increasing recognition of the importance of chronic 
bacterial dysentery as an infectious disease of widespread occurrence 
and its questionable relationship to tuberculosis, considerable work 
has been done in an attempt to grow the causative microorganism in 
pure culture on artificial media, so that its biological characteristics 
might be studied and animal-inoculation experiments carried on. 
During the past year several specimens of atte intestines and feces 
received in the laboratory from the States of Oregon and Virginia and 
the District of Columbia were found to contain the acid-fast bacillus 
of this disease. From this material numerous inoculations were made 
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on the ordinary culture media with negative results. A special 
medium was then prepared from the mucous lining of the intestines 
of a cow; and while it appeared that the implanted bacilli had mul- 
tipled in some of the tubes, the results were not sufficiently definite. 
Another special medium, consisting of ground tubercle bacilli and 
agar, was used for a series of inoculations, but likewise failed to pro- 
duce a growth. In all of these experiments the bacilli to be inocu- 
lated on the culture media were secured by dissolving the infected 
intestinal mucosa in an antiformin solution of sufficient strength to 
destroy all other organisms present, it being assumed that as the 
bacilli of chronic bacterial enteritis are not dissolved readily by 
strong antiformin solutions they retain their vitality, as is the case 
with tubercle bacilli. 
SWAMP FEVER. 


Leaving out of consideration the experiments which have not yet 
been completed and those which have merely corroborated state- 
ments already published, the results of the work of the past year on 
swamp fever of horses have been largely negative. The observations 
gathered, however, have suggested new lines of attack, which promise 
to lead to more definite results. The investigation of this disease 
has reached a stage where it is absolutely essential that an accurate 
and early method of diagnosis be discovered, inasmuch as without 
this it is impossible to determine accurately the value of any line of 
experimental treatment, the progress of experiments in immunizing, 
or to establish the identity of the disease in Tecate where it has not 
previously been recognized. Experiments having this object in view 
are now in progress. 

Experiments have been undertaken to determine whether the com- 
plement-fixation method of diagnosis, which has been found so accu- 
rate with glanders, can not be utilized also in swamp fever. For the 
antigen, shake extracts were prepared from the spleen, liver, and 
heart muscle of an animal dead of the disease. These different 
extracts were employed in dilutions established by titrations. The 
complement-fixation test was then applied with sera of horses affected 
with swamp fever and also with sera of horses suffering from other 
diseases, as well as with sera of normal horses. The results obtained 
showed that a partial fixation of the complement had taken place in 
all tubes containing serum from horses affected with swamp fever, 
while in all other tubes complete hemolysis was present. The fix- 
ation was most pronounced in the tubes in which the spleen extract 
had been used as antigen. Further experiments will determine 
whether it will be possible to employ this test for the diagnosis of 
swamp fever, as the limited number of cases examined do not war- 
rant definite conclusions. 

The experiments in treatment with various medicinal agents have 
not been satisfactory, because it has been impossible to determine 
accurately the results of treatment. Owing to this lack of a diag- 
nostic method, it has been impossible to determine the real value of 
treatment even in cases where it had been apparently beneficial. 


TUBERCULOSIS INVESTIGATIONS. 


An opportunity was offered during the year to gain a valuable 
amount of material for study from hogs that had been raised at an 
insane asylum, where they had been fed upon garbage collected at 
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the kitchen of the section in which the tuberculous insane were kept. 
Six of the animals kept under these conditions were found to be 
tuberculous at autopsy, and from their lesions cultures were obtained 
that were satisfactory for study. Of this number two cultures pre- 
sented the characteristics of the human type of tubercle bacilli. 
They were not rapidly fatal to rabbits, were more or less long, curved, 
and beaded in conformation, and were prompt to produce visible 
growth when planted upon culture media. The bacilli obtained from 
the remaining four hogs were short and straight, and caused the 
death of the test rabbits in from 19 to 22 days, thus demonstrating 
their bovine origin. 

The ophthalmic and intradermal tests for the detection of tuber- 
culosis in cattle have received additional attention. These methods 
thus far have not proved sufficiently superior to the subcutaneous 
injection of tuberculin to warrant their general application in prac- 
tice, although they are still being tested whenever suitable opportu- 
nities are offered. A special preparation known as ‘‘phymatin’’ has 
been used in the ophthalmic test and has given better results than the 
alcoholic-precipitated tuberculin. The ophthalmic and intradermal 
methods of applying the tuberculin test possess so many advantages, 
especially in the simplicity of reading ie results, that the absolute 
acceptance of either one would be a great aid in the eradication of 
tuberculosis. Both methods obviate the laborious operation of tak- 
ing temperatures repeatedly during the day after the injection, and 
no preliminary temperatures are required. 

Determined efforts are being made in certain sections of the country 
to eradicate tuberculosis from among the dairy cattle of those regions. 
In the course of the tuberculin testing necessary for the accomplish- 
ment of this desired end there will occasionally be found animals that 
popareniin react to tuberculin but in whose bodies no lesions of 
tuberculosis can be found at the time of autopsy. Lymph glands from 
a number of these cases have been forwarded to the Pathological 
Division for bacteriological examination, and in many instances it is 
found that the tuberculin reaction was correct, although the tuber- 
culous lesions were not well advanced. In this class of cases the 
demonstration of living tubercle bacilli within the tissues affords 
suflicient justification of the tuberculin reaction. 


RABIES. 


The diagnosis of rabies by the examination of brain tissues of sus- 
pected animals forwarded to the bureau forms an important part of 
the routine work of the Pathological Division. During the fiscal year 
rabies has been diagnosed from various sections within easy reach of 
Washington, and by studying the histories of the cases it can be 
readily understood how rabies may exist in an enzootic form where 
a large number of animals have been bitten and no adequate meas- 
ures for control instituted. An instance of this is seen in an enzootic 
occurring in and near Glencoe, Baltimore County, Md., from which 
place reports have been received of the death of many cows with 
rabiform symptoms. 

The method of diagnosis by the detection of Negri bodies in the 
hippocampus major has been used almost exclusively. Examination 
of changes in the plexiform ganglia has not been resorted to in a single 
instance. The inoculation of rabbits has been necessary in fewer 
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instances than in previous years, and has been employed then only in 
cases where dogs have inflicted wounds on persons or animals and 
a satisfactory diagnosis could not be made by the detection of Negri 
bodies. In cases where the suspect inflicted no injury to man or 
beast only the examination for Negri bodies was conducted. — 

During the year there were examined the brains of 152 dogs, 9 cats, 
1 goat, 8 cattle, 2 hogs, and 1 horse, a total of 173 cases. Of these 
there were found to have been affected with rabies 117 dogs, 4 eats, 
7 cattle, 1 goat, and 1 horse, a total of 130 cases. Of these positive 
cases 75 came from the District of Columbia, 25 from Virginia, 21 from 
Maryland, 3 from West Virginia, 2 from New York, 2 from Kentucky, 
1 from New Jersey, and 1 from Tennessee. 


SO-CALLED ‘‘BLACK TONGUE” OF DOGS. 


The bureau has received several reports of the existence of a dis- 
ease termed ‘‘black tongue” among dogs, which appeared to be of an 
infectious nature and almost invariably fatal. The disease exists 
principally in the Southern States. Hunting dogs are most fre- 
quent ’. affected, and pet animals and common dogs are also sus- 
ceptible; but it appears that the infection prevails to a greater extent 
in the fields, woods, or pastures, which ouphting the greater frequency 
of the disease among sporting dogs. The symptoms as described in 
the reports are not of a uniform character, although it is evident that 
in most instances the predominating manifestations are the lesions 
in the mouth. The dark discoloration of the tongue appears to be a 
constant symptom. Other lesions in the mouth may consist of a 
swelling and reddening of the mucous membrane with erosions and 
even ulceration. These lesions are most often found around the 
frenum of the tongue and on the gums and cheeks. The inflamma- 
tion of the mucous membrane frequently extends to the stomach and 
intestines, in which the mucous membrane discloses a severe catarrha: 
inflammation. The affected animals lose strength rapidly and die 
within a few days from the onset of the disease. Recoveries may 
occur in exceptional cases. 

One form of so-called black tongue has been studied in the labora- 
tories of the Pathological Division. In this instance it affected sev- 
eral animals of a Mexican breed. The symptoms appeared as 
described above, and a bacteriological examination of the lesions 
revealed the presence of Bacillus necrophorus. A treatment with 
antiseptic mouth washes and intestinal disinfection appeared to give 
beneficial results, and thorough and repeated disinfection of the prem- 
ises prevented the infection among the remaining healthy dogs. 

The term ‘‘black tongue” as a name for any disease is unfounded, 
as this simply represents a symptom which may be present in various 
diseases such as dumb rabies, distemper, Stuttgart disease (typhus 
canum), necrobacillosis, certain forms of pneumonia, etc. It simply 
implies a dark discoloration of the mucous membrane of the tongue, 
which may result from various causes. Thus, for instance, in dumb 
rabies the dryness of the tongue and the accumulation of dirt on its 
surface give it the peculiar dark appearance; in other diseases a 
cyanotic condition may be responsible for the discoloration. 

Requests have been made through different sources for material for 
the further study of the disease existing among the dogs of the South, 
and it is hoped that it will be possible to discover the nature and 
successful treatment of the disease. 
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AUTOPSIES ON WILD ANIMALS. 


The National Zoological Park continues to furnish quite an 
important pee ieee of the necropsies made by the Pathological 
Division. During the past fiscal year 114 animals, including mam- 
mals, birds, and reptiles, were received from this source. The results 
of post-mortem examination, as in previous years, show the frequent 
occurrence of digestive and respiratory disorders, diseased conditions 
involving these systems outnumbering all other affections combined. 
While lack of sufficient exercise and unaccustomed climatic conditions 
are important predisposing factors, the active agents in numerous 
instances were specifically determined. Mycosis of the lungs as a con- 
sequence of aspergillus invasion was particularly destructive to birds, 
as were also intestinal disorders of protozoan origin. The presence 
of parasites was not infrequently associated with gastric and intes- 
tinal lesions. Of the bacterial diseases, tuberculosis continued to be 
a menacing factor at the park. Autopsies indicate that monkeys are 
especially susceptible to this disease. 


SKIN DISEASES IN SWINE. 


The work at the branch pathological laboratory located at Chicago, 
Ill., has steadily increased. During the past year a large number of 
specimens have been forwarded by inspectors located at this and trib- 
utary stations for diagnosis. 

Two interesting conditions of the skin of swine have been studied. 
One is that of nevi pigmentosi. These nevi, or pigmented moles, 
are congenital and are seen most frequently in RoE swine, although 
red and spotted animals are not exempt. ‘They appear as inky black, 
irregularly round spots, from one-eighth to one-half inch in diameter. 
In some cases they may be much larger; in such cases they are ele- 
vated and are covered with stiff, coarse hair, which grows straight 
outward. The usual location is in the skin over the back and 
hams, although they may affect the skin on any part of the body. 
Usually only a few spots are present, but occasionally an animal is 
found where they are quite numerous. Inspectors on the killing 
floors of slaughterhouses report that from 16 to 19 per cent of the 
hogs are affected. If the small black spots are incised, it will be 
found that there is a black semifluid pigment deposited between the 
layers of the skin, while in the larger spots the pigment may extend 
into the fat beneath. 

The other condition is that of elephantiasis papillomatosa. In this 
condition there is a marked eee hy of the papillary layer of 
the skin involving all or part of the surface of the body. The skin of 
animals so affected is much thickened and very rough, and gives lodg- 
ment to sebaceous material and dirt. When the elephantiasis 
extends all over the body there are deep wrinkles over the head and 
neck, also on the sides. Animals so affected are called ‘“‘mangy 
hogs” by those engaged in buying hogs. So far the etiology has not 
been determined, but the affection is evidently not of a contagious 
nature. 


BLACKLEG INVESTIGATIONS. 


During the fiscal year the Pathological Division has prepared fon 
free distribution over 1,000,000 doses of blackleg vaccine. With the 
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increased interest that is being manifested in the live-stock industry, 
as is evidenced by the gradual replacement of the more resistant com- 
mon range cattle by higher grade stock, the necessity for immuniza- 
tion against this virulent disease appears to be more thoroughly 
appreciated. 

The results of vaccinations for the fiscal year ending June 30, 1910, 
as reported to the bureau by stock owners who have used the vaccine, 
are equally as satisfactory as in former years. An examination of 
the statistics serves to emphasize the degree of immunity that is 
established by vaccination of the susceptible cattle. 


AUTOGENIC VACCINES. 


Quite a number of cases of abscess, poll evil, and fistulous withers 
have been successfully treated with autogenic vaccines made directly 
from pus germs isolated from the affected animals. The mode of 
eta was as follows: Sterile, wide-mouthed bottles were fur- 
nished practitioners with instructions to sterilize the exterior sur- 
faces and collect the pus from the last pus that_could be expressed 
from the abscess, or in the case of a closed abscess, to aspirate the 
pus by means of a sterile hypodermic syringe. This material was 
then examined microscopically for the presence of staphlococci or 
streptococci. In some instances the material aspirated from closed 
abscess proved sterile, and in others there were so few of the germs 
that it became necessary to incubate the material overnight to cause 
their multiplication so that good, luxuriant growths could be obtained. 
Four or five slanted agar tubes were then inseminated thoroughly and 
incubated two days, in case the predominating forms were strepto- 
cocci, or one day in case stapierdsine ti were in greater abundance. 
The growths were then washed down with normal salt solutions and 
devitalized by heating in a water bath at 55° C. for one hour. The 
resulting emulsion or suspension of killed bacteria constitutes the 
vaccine, and is infected subcutaneously, under aseptic precautions, 
into the root of the neck at its lowest part where the skin is thin and 
where the resulting reaction can be readily seen. At the same time 
the ordinary surgical measures, such as dependent openings and 
drainage, are carried out, as the vaccination treatment should be con- 
sidered adjunctive only. 

It is necessary to know the approximate number of bacteria in the 
dose of the vaccine, and this is determined by making the vaccine as 
turbid as a standard tube containing 50,000,000 bacteria per cubic 
centimeter. An instrument known as a turbidometer has been 
devised for determining these turbidities. 

Two methods of administration were followed, one in which the 
dose was very small and repeated every four days until six or seven 
doses had been given, the other in which the dose was very much 
larger. In the first method of dosage there is little or no reaction 
from the injections, and the beneficial effects are sometimes delayed. 
In the second method the reaction is pronounced, consisting of 
swelling at the site of operation and increase of the discharge from the 
abscess, it being necesssary to wait for several days for the reaction to 
subside before giving the next dose. On account of this there is 
little gained in point of time, and moreover the owner is sometimes 
averse to allowing the treatment to proceed when he sees his animal 
apparently ‘‘made worse,” even if only temporarily so. 
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The first dose given by the slow method—that is, where very small 
doses are used—is 0.4 cubic centimeter, or 20,000,000 bacteria. The 
dose is increased by 0.2 cubic centimeter at each dose, so that at the 
seventh dose the number of bacteria injected is 80,000,000. 

The large doses cause a decided temporary drop in resistance of 
the animal, or a negative phase, which is manifested by depression, 
increased discharge, and swelling at the point of inoculation. This is 
succeeded in a few days by increased resistance or increased positive 
phase. When the smaller doses are given, the short, mild, negative 

hase is soon succeeded by the positive phase, and thus immunity is 

uilt up without the usual depression, etc., to which the owner objects 
somuch. Efforts are now being made to reduce the number of vacci- 
nations to the minimum. 

The so-called stock cultures of pus-forming organisms have also 
been used instead of those freshly isolated from the pus material in 
order to compare the curative effects, and in nearly every instance the 
stock cultures fail to give as good results as the more virulent organ- 
isms isolated from each case. 


INVESTIGATIONS OF POULTRY DISEASES. 


Lesions closely resembling those of tuberculosis were discovered 
about the heads, necks, and wings of some pigeons which had been 
forwarded to the bureau because of the growth of certain lumps or 
tumor-like masses in their subcutaneous tissues. These growths 
developed until they had finally reached the size of chestnuts and 
were firmly encapsulated. A little pressure after an incision had 
been made caused the spherical contents of the sac to roll out as a 
solid ball. A transverse section of this growth showed that it was 
made up of successive layers of yellowish material. An examination 
of this material under the microscope revealed the presence in large 
numbers of acid-fast bacilli which closely simulated avian tubercle 
bacili. A closer examination of these rods, however, showed that 
they were not typical of the acid-fast bacilli usually found in tuber- 
cular material from fowls. Pappenheim’s test demonstrated that 
this bacillus was acid-fast only, not acid-alcohol fast. The growths 
were therefore probably not tubercular. 

This ‘‘lumpy”’ disease of pigeons can be developed in other pigeons 
in about 10 days, whereas genuine tuberculosis of pigeons requires 
three weeks and more for its development in experimental cases. It 
therefore gen that this quite common disease of pigeons, usually 
pronounced tuberculosis on account of having acid-fast bacilli in the 
cheesy material, must be studied further in order to determine the 
-relationship between th:s affection and that of avian tuberculosis. 
A similar disease has been observed about the heads of several 
Minorca fowls. 


THE GERMICIDAL AND KEEPING PROPERTIES OF RAW AND PASTEUR- 
IZED MILK. 


The germicidal property of raw milk and pasteurized milk was 
compared by inoculating each kind with a given volume of various 
kinds of bacteria which could be readily recognized upon agar plates 
by their pigment or peculiar characteristics of growth. Bacterial 
counts were made of the raw and ‘pasteurized milk before inoculating 
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with any organism. The sample of milk was in the majority of cases 
divided into six lots, three being pasteurized at a given temperature. 
After the three samples of pasteurized mill cooled to 40° C. six were 
inoculated with a given organism. One of the raw and one of the 
pasteurized samples were placed in an incubator at 37° C., one of each 
at room temperature (25° C.) and one of each in a refrigerator 
(15° C.). Bacterial counts were made of all the samples at various 
intervals, to determine which favored most the piesa § of the inocu- 
Jated organism. ‘The organisms used for inoculation were Bacillus 
prodigiosus, B. pyocyaneus, B. staphylococcus, B. aureus, and anthrax 
vaccine. 

Comparisons were also made of heated and unheated milk serum 
and of raw milk serum with horse serum. The keeping qualities of raw 
milk and of milk pasteurized at various temperatures were compared. 

The pasteurization in all instances was done by immersing the 
samples in water with a thermometer placed in the milk for recording 
che temperature. 

No definite conclusions could be drawn regarding the bactericidal 
property of raw milk, as the results varied. The raw-milk serum 
showed no superior bactericidal property over the pasteurized serum. 
Pasteurization aided in the keeping qualities of milk, depending upon 
the length of time and the degree of temperature. 


THE BIOCHEMIC DIVISION, 


The work of the Biochemic Division, of which Dr. M. Dorset is 
chief, has consisted of laboratory work incident to the meat inspec- 
tion, laboratory research work relating to meat products, investiga- 
tions concerning hog cholera, the examination and preparation of 
stock dips, and the preparation and distribution of tuberculin and 
mallein. 


LABORATORY MEAT INSPECTION. 


The laboratory meat inspection is carried out by a central labora- 
tory and six branch laboratories located in as many different cities. 
At the beginning of the fiscal year a comprehensive plan for the 
collection and examination of samples, based upon the preceding 
year’s experience, was adopted, and has been followed throughout 
the year. The result has been to enable the laboratories to do con- 
siderably more work, thus rendering the inspection more complete 
and thorough without increasing the cost. 

During the fiscal year the laboratories examined 25,818 samples 
of all kinds. These examinations included inspection for the pres- 
ence of prohibited preservatives, prohibited coloring matter, adulter- 
ants, and unwholesomeness in meat and meat food products of 
various kinds, and the examination of salt, spices, condiments, 
cereals, and other articles used in the preparation of meat food prod- 
ucts. They include also the sanitary examination of a large number 
of different water supplies. 

These samples were drawn chiefly from houses at which meat 
inspection is maintained, and they show that in inspected houses the 
use of prohibited preservatives and coloring matters is not practiced. 
In a very small fraction of 1 per cent of all the samples examined 
prohibited preservatives were found, but this was evidently due to 
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ignorance or carelessness and not to intentional violation of the 
regulations on the part of inspected establishments. As in the pre- 
ceding fiscal year, it was found that the most frequent violation of 
the regulations consisted in the use of cereal substances in sausages 
and similar products without proper declaration on the labels, and as 
a result of giving special attention to this matter considerable 
improvement was noted toward the end of the fiscal year. Not infre- 
quently lards otherwise apparently pure have been found to give a 
positive Halphen reaction for cottonseed oil, but in almost every 
case the amount indicated was extremely small, and it appears from 
investigations made in the laboratories and hereinafter described that 
this condition results from the feeding of cottonseed products to hogs 
before slaughter. 

During the year 231 sanitary analyses of water supplies were made. 
These examinations included a study of the surroundings of each 
water supply and also a chemical and bacteriological analysis. As 
a result of these examinations the bureau has ordered the discon- 
tinuance of 19 different water supplies which were found to be un- 
suitable for use on meat food products, and in all cases water supplies 
of undoubted wholesomeness have been substituted. 

Twelve samples involving five alleged violations of the meat- 
inspection law were examined in the laboratory. . The laboratory 
examinations sustained the findings of the inspector in all cases. 
The facts were reported to the department solicitor for appropriate 
action. 

During the year 3,560 gallons of branding ink prepared in the 
Biochemic Division was shipped to inspectors in charge of meat 
inspection. The total cost of this ink, including materials, labor, 
and containers for shipment, was $1,310. 


RESEARCH WORK. 


The character of the research work carried out in connection with 
the laboratory inspection of meats has naturally been governed in 
g-eat part by the questions which have arisen as a result of the 
routine work. A great number of different problems have received 
attention. The more important work of this ana is briefly described 
as follows: 

In collaboration with the referee on food adulteration of the 
Association of Official Agricultural Chemists a number of analyses of 
samples of lards and other fats were made with the object of deter- 
mining the most satisfactory means of detecting adulterations of 
_these products. This work has been completed, and the results are 
in the hands of the referee. 

Under the meat-inspection regulations packers are permitted to use 
seven coal-tar dyes for coloring the outer casings of sausage, provided 
the color is apphed in such a way as not to penetrate the casing. The 
laboratories have received many samples of proprietary coloring mix- 
tures supposed to consist of two or more of the seven permitted colors. 
As no method for separating coal-tar colors in mixtures had ever been 
devised, it was necessary for some procedure of this kind to be worked 
out in order to determine whether or not mixtures proposed for use 
on sausage casings were actually composed of the seven permitted 
colors and no others. Research work by Dr. T. M. Price, in charge 
of the Washington laboratory, resulted in the development of a 
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method which appears to be entirely satisfactory, and will, it is 
believed, be of great value not only to the laboratories of this bureau 
but also to all others engaged in food-control work. The method is 
described in Circular 180 of the Bureau of Animal Industry. 

The laboratories are frequently called upon by veterinary inspec- 
tors to determine the presence of bile pigments in fats from animals 
which are suspected of being affected with jaundice. The laboratory 
inspector at Hast St. Louis, Mr. C. T. Marsh, devised a method by 
which the bile pigment may be separated from the fats and a positive 
diagnosis in doubtful cases of jaundice may be made. This work 
has not yet been published. 

Laboratory inspection of lards from certain packing houses showed 
regularly a positive Halphen test for cottonseed oil, the amount indi- 
cated by the test being quite small and therefore impossible of detec- 
tion by the phytosterol acetate test,even though cottonseed oil had 
been added to the lard. An investigation of this subject has shown 
that this cottonseed-oil reaction was due not to adulteration, but to 
the feeding of hogs on garbage which contained cottonseed products, 
chiefly cottonseed oil. It is known that large quantities of cotton- 
seed oil are used in salads and for baking and cooking generally, and 
it is not surprising that the fat of hogs fed on garbage shows a 
Halphen reaction, as it has been previously known that the feeding 
of cottonseed meal will produce this result. The work leading to 
this discovery was carried out by Mr. R. H. Kerr, of the Washington 
laboratory, and Mr. A. E. Graham, of the San Francisco laboratory. 

A bacteriological study of hog carcasses was made with the object 
of determining whether or not hog cholera bacilli or related organisms 
belonging to the Bacillus enteritidis group were present in the car- 
casses of hogs which at autopsy showed lesions of hog cholera. The 
work was carried out at Chicago and Washington, and included a 
bacteriological study of four classes of hog carcasses, namely, normal 
carcasses which showed no cholera lesions, carcasses with slight lesions 
of cholera which had been passed for food, carcasses with more exten- 
sive lesions of cholera which had been passed for lard, and carcasses 
showing extensive lesions of cholera and which had been condemned 
for offal. The carcasses in the second, third, and fourth groups cor- 
responded to those specified in paragraphs 1, 2, and 3 of section 10, 
regulation 13, of the meat-inspection regulations (Bureau of Animal 
Industry Order 150), and were obtained from packing houses in the 
course of routine inspection. Cultures were taken from practically 
all parts of the carcass, including the liver, spleen, icidneys, tyaiiplaie 
glands, heart muscle, and voluntary muscle. 

The results of this investigation showed that organisms of the 
colon-typhoid group were almost constantly present in the livers of 
normal hogs, but seldom in the other tissues. In the case of hogs 
affected with hog cholera, colon-typheid organisms were not only 
present in the liver, but were quite generally distributed through the 
other tissues as well. There appeared to be little, if any, difference 
in the occurrence and distribution of colon-typhoid organisms in the 
three classes of cholera hogs studied—that is, colon-typhoid organ- 
isms were present as frequently in the organs and tissues of carcasses 
showing slight cholera lesions as in the carcasses showing extensive 
cholera lesions. No organisms of the Bacillus enteritidis or so-called 
hog cholera group were found. The organisms referred to as belong- 
ing to the colon-typhoid group presented the usual characters of the 
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colon bacillus, some strains fermenting glucose, lactose, and saccha- 
rose, and some only glucose and lactose. There were also organisms 
which corresponded with the classical description of Bacillus fecalis 
ee ibe No organisms corresponding to the typhoid bacillus were 
ound. 

Some packing houses have experienced difficulty in preparing the 
roduct known as ‘‘sausage in oil” so that it would keep well after 
eing taken out of the refrigerator. An investigation was undertaken 

with the object of improving, if possible, the methods of manufacture. 
The study showed that sausage in oil as found in the market in un- 
opened cans is never sterile, organisms of the subtilis group being 
constantly Jet sn and occasionally also organisms of the colon- 
typhoid and proteus groups. Highteen packing establishments were 
visited by Dr. McBryde, of this division, and the methods of process- 
ing and handling this product were observed. In no case was the 
inside temperature of the cans raised sufficiently high in processing 
to insure the sterility of the product. Experiments were ca-ried out 
at different plants to determine how high the cans could be heated 
without injury to the product, and also to determine the effect of this 
heating on the bacteria \ hich exist in the sausage when it is packed. 
These experiments showed that temperatures above 195° F. usually 
injure the casings of this sausage to such an extent that its market 
value is seriously impaired. Under these conditions it is manifestly 
impossible to destroy the very resistant spores of Bacillus subtilis in 
the sausage after it has been packed, as a much higher temperature 
than 195° F. would be required. This temperature, however, would 
be sufficient to destroy the nonspore-bearing organisms of the colon- 
typhoid and proteus oes. 

As a result of practical tests and laboratory study, recommenda- 
tions were made that all cans of sausage in oil be heated sufficiently 
high to insure an inside temperature of 160° F., and that this tem- 
perature be maintained for at least one-half hour. It seems not 
unlikely that the spores of Bacillus subtilis are chiefly introduced 
through the cereals added to the sausage, and experiments are being 
carried out to determine whether these organisms may be destroyed 
by heating the cereals before they are added to the sausage. 

Recent investigations at establishments under inspection have 
revealed the presence of foreign material in the livers of swine. Such 
livers are characterized by slightly raised, light-brownish areas which 
give to the organs a somewhat mottled appearance. These areas do 
not resemble a parasitic condition, but are quite characteristic and 
may be readily recognized. When cut across the affected area the 
livers show a lighter color than the normal liver tissue, and this con- 
dition is more noticeable around the hepatic veins. These livers 
frequently contain hair, and in some instances bristles are found pro- 
truding from the smaller branches of the hepatic veins. Frequently 
these hairs are attached to rounded plugs of fat or to masses of 
chocolate-brown material. The plugs of fat are particles of tissue 
from the sticker’s wound in the neck which are driven into the vessels 
by the beaters in the dehairing machine. The chocolate-brown 
material represents‘discolored blood clots which result from the action 
of the hot wash water on the blood of the veins. In some establish- 
ments a large percentage of the hog livers show the condition above 
described. 
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The presence of this foreign material is noted where a certain type 
of dehairing machine is used and the hogs pass through it head up. 
The hair and dirty wash water enter the sticker’s wound and gain 
entrance to the liver through the heart and posterior vena cava. The 
objectionable condition can be overcome by requiring that the hogs 
pass through this type of machine head down and that the practice of 
pumping back dirty wash water and applying it to carcasses be dis- 
continued. This finding has resulted in an order directing that all 
livers contaminated in the manner indicated above be condemned. 

The study of the effect of prolonged storage on canned meats has 
been continued. During the past year a careful chemical, histo- 
logical, and bacteriological study has been made of the different 
classes of canned meats in storage, and the remainder of the samples 
are being held for later examination. A part will be examined during 
the coming fiscal year and others will be stored for a still longer time. 
The results so far are not of sufficient importance nor are they suffi- 
ciently well substantiated to warrant a detailed report. 

In addition to the lines of work reported above, a considerable 
amount of time has been given to the consideration of the questions of 
less importance, such as the solubility of paraffin and sulphur in lard, 
the production of formaldehyde by heating concen taal cane sugar 
solution, the suitability of silicate and shellac as protective coverings 
for galvanized containers, and a study of the constituents of meat 
extracts and of extracts made from organs with a view to identifying 
these either alone or in mixture. A refrigerating machine was in- 
stalled and a few cold-storage rooms were constructed preliminary to 
study of the effect of cold storage on meats. 


DIPS AND DISINFECTANTS. 


It was stated in last year’s report that a formula had been evolved 
for a concentrated arsenical dip for tick-eradication work and that 
the preparation was undergoing practical tests in the field. The 
results of these tests were satisfactory, and as a consequence the 

reparation of this dip for limited use by bureau employees in the field 
fas become a part of the routine work of the laboratory. Thus far a 
sufficient amount of this dip has been sent out to make over 30,000 
gallons of diluted dipping bath. 

The arsenical dip employed for cattle has been the subject of some 
study throughout the year along such lines as a search for formulas 
which will afford a concentrated dip, the best method for obtaining 
a good tar emulsion, the applicability of hard waters for preparing 
the dip, and certain precautions necessary for obtainmg complete’ 
solution of arsenic. ‘The work has enabled the laboratory to make 
some suggestions of value in the preparation of such dips. 

As a result of the analysis of certain samples of arsenical baths in 
which cattle had been dipped, it was discovered that under certain 
conditions arsenious solutions prepared by boiling arsenious oxid with 
sodium carbonate are subject to oxidation, so that after several weeks 
nearly all the arsenic is to be found in the form of salts of arsenic acid. 
The cause of the change appears attributable to bacterial activity. 
An account of the work done in studying the change and in tracing its 
cause has been prepared for publication. 

For a number of reasons it appears desirable that the bureau should 
have knowledge of the degree of absorption or retention of arsenic 
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by the various tissues of cattle dipped in arsenical solutions, such as 
are at present in use for combating the Texas fever cattle tick. Ex- 
periments intended to obtain the desired information are already 
under way, the work being carried out in collaboration with the Zoo- 
logical Division. 

uring the year there was developed a method for the determina- 
tion of nicotin in nicotin solutions and tobacco extracts, which seems 
to offer decided advantages over methods previously available. An 
account of this work and a description of the method have been pub- 
lished as Bureau of Animal Industry Bulletin 133. 

For more than two years dimethyl sulphate has been employed in 
this laboratory as a reagent for testing creosote oils and dips prepared 
therefrom. The test has proved of such value that a description of 
it has been published as Bureau of Animal Industry Circular 107. 

An investigation into the effect upon the composition of coal-tar 
creosote baths caused by the passage of sheep through such baths has 
been continued from the previous year. It was proved that as 
dippimg is continued the percentage of cresylic acid contained in such 
baths becomes progressively less. It is probable, therefore, that as 
sheep pass through such baths their wool to a certain extent plays the 
part of a strainer and mechanically remove from the emulsion an 
undue proportion of globules of oil and cresylic acid. 

Examination of samples of dips, disinfectants, and related materials 
submitted by manufacturers, bureau inspectors, the general supply 
committeee for the Executive Departments and by other Government 
offices, has been continued as in the past with no new developments 
worthy of note. 

Through General Order 143 the Secretary of Agriculture created 
the Insecticide and Fungicide Board to assist him in the enforcement 
of the insecticide act of 1910. The chief of the Biochemic Division 
was made chairman of the board, and the Secretary directed that a 
certain part of the work which naturally fell within the province of 
the Bureau of Animal Industry should be carried out by this bureau. 
The laboratory work, which has necessitated the assignment of two 
bureau employees to this work exclusively, has so far consisted in 
the examination of certain classes of senasdlecs 


TUBERCULIN AND MALLEIN. 


The amount of tuberculin furnished to State, county, and municipal 
officials in various States and Territories for diagnosing tuberculosis 
in cattle continues to increase. During the past year there was dis- 
tributed a total of 422,043 doses, this being an increase of approxi- 
mately 20 per cent over the previous fiscal year. 

As all officials who receive tuberculin from this bureau are required 
to report the results of the tests made by them, a large number of 
records have collected during the years that tuberculin has been 
distributed. During the past year it has been possible to go over a 

ortion of these records, and some interesting data have been secured. 

t is evident that in determining the reliability of the tuberculin it is 
possible to utilize only such records as show the results of autopsy 
on the tested animals. Excluding all tests which were defective in 
any respect, we have been able to secure temperature charts of 8,980 
tuberculin tests on cattle that were afterwards slaughtered. In 
going over these charts the tuberculin reaction has been regarded as 
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positive when the maximum temperature after injection was at least 
103.8° F., provided this maximum represented a rise of at least 2° F. 
above the maximum temperature recorded before injection. In 
applying this rule to the 8,980 slaughtered cattle it has been found 
that 550 failed to react, while 8,430 gave a positive reaction. Of the 
animals which gave a positive reaction, 8,558, or 99.15 per cent, 
showed lesions of tuberculosis at autopsy. This is considered a 
remarkably high percentage of accuracy, in view of the fact that this 
tuberculin was used in general practice in all parts of the country 
and by a large number of different veterinarians. From these 
figures, even if unsupported by other evidence, it would appear to 
be evident that a positive tuberculin reaction is a practically unfailing 
indication of tuberculosis in the animals tested. 

Up to the present time there has been no satisfactory means of 
standardizing tuberculin. Such a process is highly desirable, for it 
has been shown that at times there have been placed on the market 
tuberculins which were lacking in potency. A study of this subject 
is now under way in the Biochemic Division. 

During the fiscal year 91,642 doses of mallein for the diagnosis of 
glanders in horses were sent out to public officers. This represents 
an increase of approximately 25 per cent as compared with the 
preceding year. 

HOG CHOLERA. 


In my last report it was stated that considerable time had been 
devoted to demonstration work in connection with the production of 
serum for the prevention of hog cholera, the objects of this work 
being to demonstrate successfully the value of the serum and thereby 
to encourage State officials to take up the manufacture of serum for 
the benefit of farmers, as it was not practicable for the Bureau of 
Animal Industry to undertake a general distribution to individuals. 
It now appears that this work has been productive of much good, as 
21 States, including practically all of those in which hog raising is an 
important industry, have made provision for serum production, and 
not less than 200,000 inoculations have already been made by State 
officials. The results reported have been extremely favorable, and 
while the number of hogs treated is not large when compared with 
the total number in the United States, sufficient has been done to 
show that the State officials and the farmers are interested, and it is 
believed that with further development of the work a great deal of 
good will be accomplished. 

A demonstration experiment carried out at the Kansas City Stock 
Yards was described in my last report. During the past year a 
similar experiment was carried out at South Omaha, Nebr. This 
experiment was undertaken at the request of State officials and the 
Nebraska Swine Breeders’ Association. The Union Stock Yards 
Company of South Omaha also offered to cooperate and to bear the 
expense incident to the purchase and care of the hogs used in the 
experiment. Thirty pigs weighing from 40 to 60 pounds were pur- 
chased from a farm which had been free from hog cholera for several 
years. These hogs were carried to the stockyards, and on July 28, 
1910, four of them were injected with blood from hogs sick of hog 
cholera. These injected pigs, which were placed in a pen by them- 
selves, became sick on the 28th of July, at which time 18 of the remain- 
ing pigs were given one dose of the serum, while the other 8 pigs were 
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not treated in any way. The 18 serum-treated pigs and the 8 
untreated pigs were then placed in the same pen with the 4 pigs which 
had been made sick of hog cholera. The 4 pigs which were inoculated 
with hog cholera all died. The 8 untreated check pigs all contracted 
hog cholera from the 4 inoculated ones. The 18 pigs which were 
given serum and which were confined in the same pen with the 4 
original sick pigs and with the 8 untreated pigs which became sick 
remained perfectly well and were finally turned over to the officials 
of the stockyards company upon the completion of the experiment 
on September 17, 1910. The experiment was witnessed by repre- 
sentatives of the Nebraska Agricultural Experiment Station at Lin- 
coln and of the Nebraska Swine Breeders’ Association, as well as by 
representatives of several different agricultural papers published in 
Nebraska. 

The use of carbolized or phenolized blood, as described in my last 
annual report, has been continued during the year. The later results 
confirm the earlier observations in showing that the virus of hog 
cholera may remain in contact with comparatively strong solutions 
of phenol for weeks without noticeable impairment of its virulence. 
There seems to be little doubt that phenolized blood will gradually 
come into general use in connection with the ‘‘simultaneous method,” 
as the presence of the phenol prevents the development of putrefactive 
bacteria and does not destroy the virus of hog cholera. This will 
enable practitioners to keep virus on hand for a reasonable length of 
_ time. 

Considerable study has been given to the effect of different preserva- 
tive agents on the virus of hog cholera as contained in the blood of 
sick hogs. In addition to the continued study of phenol much atten- 
tion has been devoted to thymol and formaldehyde. The results 
with regard to these, however, are not yet complete. Aside from the 
desirability of having some means of preserving the virus for use in 
simultaneous inoculations, it is also desirable to have some means of 
preserving disease-producing blood which is to be used later for hyper- 
Immunization. Phenol is not satisfactory for this purpose, but it is 
hoped that some efficient germicide which is efficient against ordinary 
bacteria, but which does not materially affect the virus of hog cholera, 
will be found suitable for this purpose. Some attention has also been 
given to different preservatives for serum. These observations are 
not yet complete. 

The study of the immunity possessed by young pigs has been con- 
tinued, but up to the present time the data obtamed are not suffi- 
ciently conclusive to warrant a definite statement of results. 


WORK FOR THE COMING YEAR. 


During the ensuing fiscal year it is proposed to make a study of the 
changes taking place in meat during cold storage, the object being to 
decide upon the best conditions of storage and to ascertain whether 
or not meat becomes unwholesome after storing for a long time. 

A study of the egg breaking and packing industries has also been 
undertaken and is in charge of a committee consisting of the chiefs of 
the Pathological, Animal Husbandry, and Biochemic Divisions. 
Plans have been made for carrying on this investigation in coopera- 
tion with a similar organization in the Bureau of Chemistry. 
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Other lines of investigation mentioned in this report will be con- 
tinued, special attention being given to an investigation of the cereal 
and water in sausage and to methods for the standardization of 
tuberculin. ~ 


THE ZOOLOGICAL DIVISION. 


The Zoological Division, under Dr. B. H. Ransom, chief, has been 
engaged, as heretofore, in the investigation of parasitic diseases of 
animals and in the study, collection, and determination of animal 
parasites. 


ROUNDWORMS OF SHEEP. 


The investigations relative to stomach worms and other round- 
worms parasitic in sheep have been continued. Experiments not yet 
completed are in progress which are intended to give data on the 
reduction and prevention of parasitic infection by rotation of pastures. 

It has been hand that the embryos of the hair lungworms of sheep 
pass out of the body of infested animals with the feces, and it is prob- 
able that infection is spread as commonly through this means as 
through the sputum. 

Important facts have been determined bearing upon the life history 
of the gullet worm of sheep and cattle. 


TAPEWORMS OF SHEEP. 


Investigations have been begun relative to the fringed tapeworm, 
which in the western United States apparently does more damage 
than any other internal parasite of sheep, the stomach worm and the 
nodular worm being as yet rare and of little importance in the Rocky 
Mountain and Plains regions. 


GID IN SHEEP, 


It has been definitely determined by experiment that the tapeworm 
stage of the gid parasite will develop in coyotes. The coyote is there- 
fore a factor in the spread of this disease as weil as the dog. Except 
for a center of infection in the State of New York, the disease still 
appears to be enzootic in this country only in Montana. Two publi- 
cations relative to gid have been issued during the year, one (Bulletin 
125) rather technical in character, the other (Circular 165) of a more 
popular nature. 

Gid apparently was introduced into New York through infested 
sheep dogs imported from Europe, and it was on account of the danger 
of further occurrences of this kind that B. A. I. Order 176 of Novem- 
ber 25, 1910, was issued, providing for the quarantine and inspection 
of imported sheep dogs. 

To determine the presence or absence of tapeworm infection, fecal 
examinations were made of 52 imported dogs quarantined under the 
provisions of Order 176. Eighteen of these dogs were found to be 
infected with tapeworms and received appropriate treatment before 
they were released from quarantine. The total number of fecal speci- 
mens examined, including those taken subsequent to treatment to 
determine the success of the treatment, was 80. In several instances 
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repeated treatments were necessary before the tapeworm eggs disap- 
eared from the feces. The quarantine and treatment were con- 
ucted under the supervision of the Quarantine Division. 


SHEEP SCAB. 


The favorable results obtained in the experiments with tobacco 
dip without sulphur, in cooperation with the Kentucky Agricultural 
Experiment Station, have been confirmed by the reports of practical 
dippings in the field by bureau inspectors. Dipping solutions con- 
taining 0.07 per cent of nicotin were used. Reports have been re- 
ceived relative to the dipping of 20 lots of sheep infected with scab, 
comprising 35,515 head, and 1 lot of exposed sheep, comprising 2,950 
fond. Four of the lots were reported as not exposed to reinfection 
after dipping, 11 were returned to infected range or pasture, and it 
was not known in the case of 6 lots whether they were exposed or not. 
The disease was reported cured in all cases, with no reappearance as 
determined by inspections made after a lapse of time varying from 
1 to 6 months in different instances. 

As a result of these investigations the use of tobacco dips without 
sulphur has been permitted in the official dipping of sheep for scabies. 


CATTLE MANGE. 


Under the supervision of Dr. W. E. Howe, of this bureau, further 
experiments in the treatment of cattle mange with a kerosene and 
soap preparation have been carried out. 

On April 14 two lots of mangy cattle (11 and 15 respectively) were 
treated in a spraying machine with the preparation diluted to give 
a strength of 8 per cent of kerosene. Five weeks after spraying mites 
were found in 2 cattle of the first lot and 6 cattle of the second lot. 

On April 15 two lots of mangy cattle (11 and 13) were treated in a 
spraying machine with the preparation diluted to give a strength of 
7 per cent of kerosene. Five weeks after treatment mites were 
found on 2 animals in each lot. 

On April 18 two lots of mangy cattle, of 15 each, were dipped in 
the preparation diluted to give a strength of 7 per cent. Five weeks 
after treatment mites were found on 1 animal in each lot. 

Two lots of mangy cattle (14 and 15) were dipped April 19 and 20, 
respectively, in the preparation diluted to give a strength of 6 per 
cent. Five weeks after treatment one lot was apparently free from 
mange; in the other lot 2 animals were found to be infected. 

From these experiments it may be concluded that the kerosene 
preparation in question is not efficacious in the treatment of cattle 
mange when used as a dip in a strength of 7 per cent or less or as a 
spray in a strength of 8 per cent or less, a single application of the 
remedy being given in either case, even though it is used in the 
spring of the year, at which time mangy cattle tend to improve in 
condition without treatment. 


INVESTIGATIONS RELATIVE TO TICK ERADICATION. 
Bulletin 130, recording the results of two years’ investigations 


relative to the life history of the cattle tick and other points bearing 
on tick eradication, which were conducted in cooperation with the 
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veterinary department of the Alabama Polytechnic Institute, was 
issued during the year. 

In experiments with arsenical dips it was found that no appreciable 
ill effects were produced on calves dipped during the period from the 
latter part of June to the latter part of October, repeated at intervals 
of two and three weeks in a dip composed of 10 pounds of arsenic 
trioxid, 25 pounds of sodium carbonate, 1 gallon of pine tar, and 500 
gallons of water. 

Two series of experiments were conducted with a proprietary 
arsenical dip, one during the summer in southern Texas, the other 
during the fallin Oklahoma. The dip proved efficacious in destroying 
ticks when applied twice with an interval of 10 days between dip- 
pings and at a dilution which gave an equivalent of 0.22 per cent 
arsenic trioxid in the aIpping bath. 

Experiments on a small scale with an arsenical dip prepared in 
concentrated form by the Biochemic Division were sufficiently favor- 
able to warrant field trials of the preparation. 

In all of the experimental work with dips, the Biochemic Division 
has cooperated in devising improvements in the preparation of the 
dips oa in supplying analyses of the dips used. 

None astiens have been begun in cooperation with the Biochemic 
Division relative to the absorption of arsenic through the skin of 
cattle dipped in arsenical dips and the effect of such absorption upon 
cattle ae upon subsequent tick infestation. 


INVESTIGATIONS CONCERNING PARASITIO PROTOZOA, 


Further work has been done upon a trypanosome common in the 
blood of American cattle, but apparently nonpathogenic, and a 
bulletin recording this work has been prepared for publication. 

Interesting and important facts have been determined relative to 
certain morphological details in the Sarcosporidia. 

Fortunately for the live-stock industry of the United States, no 
exotic trypanosome disease has succeeded in becoming established 
in this country, although animals as stock and for menageries have 
been brought here in the past more or less indiscriminately from all 
parts of the world. Past good fortune, however, does not necessarily 
promise immunity for the future. As illustrations, it may be noted 
that importation of animals from Europe went on for several hundred 

ears before that highly injurious pest of live stock, the horn fly, 

ecame established (since 1886) in this country, and that dourine 
was brought in only a few years ago, the first outbreak causing con- 
siderable damage before the disease was eradicated. It is therefore . 
highly important that all Rose practicable precautions should be 
taken to guard against the ever imminent danger of introducing 
trypanosome diseases with shipments of animals from abroad, espec- 
ially in view of the fact that these diseases, as a rule (dourine being 
as exception), are transmitted by winged insects and hence are almost 
impossible to eradicate if they become established. In order to 
supply information relative to typ aBongtet in a readily available 
form, a paper is in preparation, and nearing completion, in which are 
given the diagnostic characters, life history, host animals, and geo- 
graphic distribution of all known species of trypanosomes. 
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INDEX-CATALOGUE OF MEDICAL VETERINARY ZOOLOGY. 


The author index of this catalogue has been completed, parts 27 to 
34 having been issued during the year, and part 35 having since 
appeared. Part 36, containing additions and corrections, has been 
prepared and sent to the printer. In reporting the completion of 
this index it may be noted that this is one of the most important, and 
valuable reference works on the subject of parasitology ever published 
and has been greatly in demand not only in this country but also 
abroad. 

PARASITES OF HOGS. 


Some work has been done on the kidney worm, stomach worms, and 
ascarids of hogs. More extensive investigations of these important 
parasites are contemplated for the ensuing year. 


MISCELLANEOUS. 


Numerous autopsies were performed on various animals, wild and 
domesticated, and examinations made for the presence of parasites; 
a large number of specimens sent in by the field force of the bureau 
and by other correspondents were examined and identified; the usual 
amount of correspondence relative to parasitic diseases was received 
and replied to, and other routine matters have received attention. 

An important work on the nematodes parasitic in the alimentary 
tract of cattle, sheep, and other ruminants, which has been in 
preparation for several years, has been published as Bulletin 127. 

everal new species of parasites discovered in the course of inves- 
tigations carried on in this division have been described and the 
descriptions turned over to the United States National Museum for 
publication. 


THE EXPERIMENT STATION. 


The work at the bureau’s Experiment Station at Bethesda, Md., 
under Dr. E. C. Schroeder, superintendent, during the past fiscal 
year has been of the same general character as in former years, con- 
sisting of independent investigations, investigations in cooperation 
with other divisions of the bureau, and the provision of facilities for 
the other divisions to make investigations of a kind that require farm 
and field conditions not obtainable within the limits of the city. 
During the year most of the work in animal husbandry was transferred 
to the newly purchased farm at Beltsville, Md., and it is proposed 
henceforth to confine the work at Bethesda mainly to investigations 
of animal diseases. 


TUBERCULOSIS INVESTIGATIONS. 


Tuberculosis was the subject of the more important investigations 
of the year. Studies relative to the protective treatment of cattle 
against this disease have been continued, and, while nothing radically 
new has been discovered, the results obtained with various methods of 
bovo-vaccination against tuberculosis are encouraging. No treat- 
ment that will give cattle a practically valuable immunity against 
tuberculosis without the inoculation of living tubercle bacilli has 

ielded promising results, and there seems to be no reason for chang- 
ing the formerly expressed view that the time has not yet come to jus- 
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tify the wholesale injection of cattle with living tubercle bacilli for 
purely economic purposes, even if the bacilli used are only weakly 
pathogenic in character. 

Some studies have been made on small experiment animals relative 
to the latency of tubercle bacilli in the tissues of living animals. That 
tubercle bacilli may enter and remain latent in the bodies of animals 
for considerable periods of time, and afterwa~ds, for some reasons not 
well understood, become active and cause tuberculosis, is a belief held 
by many competent investigators. If this belief should prove true 
it will have a very important bearing on all measures for the eradica- 
tion of the disease. The bureau’s investigations have not progressed 
far enough to warrant any conclusions. 

As there are many tuberculous cows from which milk is used as food 
for persons and lower animals, and as the use of properly pasteurized 
milk from tuberculous cows is generally regarded as safe, an experi- 
ment was made to throw more light on this subject. It seemed espe- 
cially desirable to learn whether the ingestion of milk that contains 
tubercle bacilli killed by pasteurization will cause either an increased 
or reduced susceptibility to infection with living tubercle bacilli. 
As far as this work has gone it indicates that dead tubercle bacilli 
ingested with pasteurized milk have no harmful effects on guinea 
pigs, but that living tubercle bacilli ingested with milk, even when 
they cause no disease, increase the rapidity with which guinea pigs 
die from subsequent inoculation with tubercle bacilli. 

The question of the relative value of raw, pasteurized, and boiled 
milk as food for young animals has received some attention, but it is 
too early to report on this work, beyond stating that it clearly shows 
that the artificial feeding of unweaned animals with milk of an alien 
species is by no means conducive to their best development, and 
when small, delicate animals, such as guinea pigs, are used the 
mortality is very high. 

Further investigations relative to the sources from which hogs 
contract tuberculosis, as far as such investigations are possible at the 
station, show that the exposure of hogs to the feces of tuberculous 
cattle is a much more certain cause of their infection than their 
exposure to milk from tuberculous cows or to hogs affected with 
tuberculosis. It must not be concluded from this, however, that raw 
milk from tuberculous cows is a safe food for hogs or that the presence 
of tuberculous hogs in a hog yard is without serious danger. 

A number of samples of commercial tuberculin were tested to 
determine whether they were of sufficient potency to be reliable for 
use as diagnostic agents for cattle tuberculosis. It is pleasing to be 
able to report than all the samples tested were found to be satisfac- 
tory. 

A number of tests of the different ways in which different prepara- 
tions of tuberculin can be applied for diagnostic purposes have been 
made. These tests prove that the subcutaneous injection of ordinary 
old tuberculin is by far the most reliable manner in which tuberculin 
can be used as a diagnostic agent for cattle tuberculosis. Other 
methods of application as yet hold out no real promise that they may 
have value as a means for controlling those fraudulent practices which 
are used by dishonest persons to defeat the power of a subcutaneous 
injection of tuberculin to cause a reaction in the presence of tuber- 
culosis. 
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An experiment relative to the derivation of a healthy from a tuber- 
culous herd of cattle is still in progress. 

Considerable work has been done with a bacterium which, as far 
as we are able to determine, has not been described before. The germ 
is of common occurrence in the samples of commercial milk examined 
at the station, and there are several cows at the station which secrete 
it with their milk. It was found to be present in the milk of approxi- 
mately 10 per cent of a herd of about 150 dairy cows located in the 
District of Columbia. It reaches the milk of apparently healthy cows 
before the milk leaves their udders, and it causes in guinea pigs a 
serious chronic disease, at times closely resembling tuberculosis in its 
gross pathologic appearance. This bacterium, from our present 
viewpoint, seems to have been overlooked in the past because it does 
not grow on ordinary culture media and because it is very chronic in 
its pathogenic action on guinea pigs, which animals it affects both 
through inoculation and ingestion. It is a very minute, Gram-posi- 
tive, nonacid-fast bacillus. We have cultivated it artificially and 
have not only proven that pure cultures produce its characteristic 
pathologic lesions in guinea pigs, but have recovered it from the tis- 
sues of guinea pigs infected with pure cultures. 

Two conditions evidently due to the bacillus are specially note- 
worthy. One is that it occasionally causes paralysis in guinea pigs, 
and the other that it at times causes a peculiar disease in or about the 
bone articulations. Neither the paralysis nor the disease of the 
articulations has been observed in any of the large number of guinea 

igs at the station which have not been infected with the bacillus. 

he joint disease is particularly interesting because bacteriologically 
it is associated with a micrococcus, thus foreshadowing the possibility 
of a microorganism which by itself may be harmless but which in the 
presence of another microorganism may cause disease of the bones or 
their articulations. The importance of this bacterium remains an 
unsolved question which will receive careful attention in the future. 
Just at present it is important because it proves conclusively that 
germs, pathogenic for guinea pigs and possibly for other animals, derived 
directly from the udders of milk cows, which no system of inspection 
applied to dairy herds, barns, milk utensils, etc., can eliminate, and 
which an ordinary bacteriological examination of milk would fail to 
detect, are of fairly common occurrence in milk. The thermal death 
point of the bacillus is 60° C. (140° F.) maintained 15 minutes. ~ 


OTHER WORK. 


During the fiscal year facilities were provided at the Experiment 
Station for the various divisions of the bureau to aid them in their 
investigations concerning tetanus, Johne’s disease, glanders, swamp 
fever, dourine, blackleg, infectious abortion, lip-and-leg ulceration, 
sarcoma, hog cholera, caseous lymphadenitis, rmgworm, rabies, 
diamond skin disease, bighead of sheep, Texas fever and cattle ticks, 
intestinal parasites of sheep, gid, dips for removing external para- 
sites, inbreeding, studies in Mendelian laws of inheritance, selective 
breeding, the possible effects of inbreeding on susceptibility of dis- 
ease, etc. 
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Besides continuing unfinished work, the following lines of research 
are contemplated during the coming year and following years: To 
repeat tests made a few years ago regarding the frequency with which 
tubercle bacilli occur in butter; to learn if possible whether American 
oleomargarin (like Kuropean, according to European investigators) 
contains tubercle bacilli in a fairly large percentage of instances; to 
make additional tests to determine the frequency with which dairy 
cows eliminate from their bodies the newly discovered bacillus 
already mentioned; to make additional tests relative to the frequency 
with which this bacillus occurs in commercial milk; to make addi- 
tional tests relative to the significance of this bacillus, especially when 
it occurs in symbiosis with certain other bacilli, and to determine if 
possible whether the bacillus is associated with some definable con- 
dition in the bodies of the cows that eliminate it. It is also desirable 
to make further tests relative to the persistence of tubercle bacilli in 
a virulent state in manure heaps from stables containing tuberculous 
cattle. Some work on the subject was done during the past year, 
but we were not able to carry it out in a way to obtain satisfactory 
material for reliable conclusions. 


REPORT OF THE CHIEF OF THE BUREAU OF PLANT INDUSTRY, 


U. S. DeparTMENT or AGRICULTURE, 
Bureau or Puant Inpustry, 
Washington, D. C., September 30, 1911. 


Sir: I have the honor to submit herewith a report of the work of 
the Bureau of Plant Industry for the fiscal year ended June 30, 1911. 
Respectfully, 
B. T. Gattoway, 
Chief of Bureau. 
Hon. James Wiison, 
Secretary of Agriculture. 


GENERAL WORK OF THE YEAR. 


The total funds appropriated by Congress for the work of the 
Bureau of Plant Industry for the fiscal year ended June 30, 1911, 
were $1,758,206, of which $255,270 was for statutory salaries, and 
$309,590 for the work in connection with the purchase and distribu- 
tion of seeds, while the remainder, $1,193,346, was apportioned in 
definite items among the various branches of the bureau conducting 
scientific or related work. 


BUSINESS OPERATIONS. 


The volume of correspondence of the bureau during the past year 
entailed the preparation of replies to about 300,000 letters, covering a 
wide field of agricultural activity. This number is exclusive of many 
general inquiries received by the bureau which can be answered 
through the sending of circular letters or publications. 

In connection with the fiscal operations of the bureau, 6,300 requi- 
sitions for supplies were issued; 15,700 accounts were received and 
audited administratively; 176 requests for contracts and leases were 
made; 1,628 letters of authorization and amendments thereto were 
drawn; and 1,888 letters of instruction to field investigators were 
prepared. 

CHANGES IN PERSONNEL. 


During the year a number of changes have taken place in the per- 
sonnel of the bureau. On January 1, 1911, Mr. G. Harold Powell, 
the assistant chief of the bureau, resigned to accept the position of 
secretary and manager of the California Citrus Protective League. 
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Mr. William A. Taylor was made assistant chief in the place made 
vacant by the resignation of Mr. Powell. Owing to the large amount 
and constant growth of the administrative work, Dr. Nathan A. Cobb 
has been designated as acting assistant chief to aid the chief and 
assistant chief of the bureau in their work. 

A change was made necessary in the Office of Grain Standardization 
by the resignation of Mr. John D. Shanahan. Dr. J. W. T. Duvel 
was placed in charge, as set forth in another part of this report. 

The Farmers’ Cooperative Demonstration Work and the field 
studies in beet-sugar production suffered the loss of the men in charge 
through the deaths of Dr. S. A. Knapp and Mr. Charles F. Saylor. 
Mr. Bradford Knapp was appointed to take charge of the Farmers’ 
Cooperative Demonstration Work and the studies of sugar-beet pro- 
duction formerly conducted by Mr. Saylor have been merged with 
other projects on sugar beets in charge of Mr. W. A. Orton. 

From September 1, 1910, to August 31, 1911, the following changes 
in the personnel of the bureau were made: Resignations, 226; deaths, 
7; dismissals, 2; transfers from the bureau, 35; and furloughs and 
terminations of appointments, 435; making a total of 705 employees 
dropped from the rolls during that period. There have been made 
in the same period 1,007 appointments, increasing the total force of 
the bureau by 302. On September 1, 1911, the numerical strength of 
the bureau was as follows: In Washington, 686; outside of Wash- 
ington, 1,096; total, 1,782. The total number of employees in the 
bureau on the same date a year ago was 1,480. 


PUBLICATIONS. 


The publications and the job printing work of the bureau have con- 
tinued in charge of Mr. J. E. Rockwell. 

The number of new publications issued during the year was 97, 
the first editions aggregating 1,596,900 copies. In addition, 7 papers 
were contributed to the Yearbook of the department for 1910, all of 
which will be reprinted in due course in separate form for special 
distribution. The 97 publications mentioned contain 3,588 printed 
pages, 177 full-page plates, and 559 text figures. The total number 
of pages of printed text exceeded that of the previous fiscal year by 
934, while the plate and text-figure illustrations used were greater 
by 18 and 197, respectively. 

The new publications issued include 34 bulletins of the bureau, 
23 numbered circulars of the bureau, and 23 Farmers’ Bulletins. 

The number of publications, exclusive of Farmers’ Bulletins, re- 
printed during the year was 76. 


FIELD STATIONS. 


It has been found necessary for the bureau to maintain a number 
of field stations in order to successfully prosecute the numerous and 
varied lines of work required. The propagation and testing of new 
plant introductions; the securing of information regarding the best 
methods of harvesting, handling, storing, and shipping grains, fruits, 
and other crops; the testing of seeds used by the farmer and gardener; 
investigations, experiments, and demonstrations to determine the 
underlying principles governing agriculture in the Great Plains area; 
and investigations, experiments, and demonstrations for the guidance 
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of farmers, fruit growers, and others taking up land in connection 
with the reclamation work are some of the projects requiring the 
department to acquire the use of land and to maintain on such lands 
certain public improvements. 

Some of these lines of investigations are of such a nature as to re- 
quire their continuance without interruption or material modification 
through a long term of years and, under a plan of coordination of the 
work at many stations located in different States, it is believed that it 
will eventually be found practicable to secure this permanency 
entirely through cooperation with the State experiment stations, such 
as is now in effect at most of the places where investigations of this 
nature are being carried on. The policy of the bureau is, therefore, 
to recognize that in the establishment and management of these field 
stations it is assuming a more or less temporary responsibility which 
ultimately will be transferred to the experiment stations as the proper 
agents for the permanent holding of lands and improvements within 
the State where they are located. The policy, furthermore, is to de- 
velop as rapidly as possible a thoroughly coordinated system of co- 
operation between the department and groups of State experiment 
stations for the investigation of problems of such character as can not 
be successfully solved by the several stations working independently 
of each other and of the department. 

It is highly important, however, that the bureau shall have au- 
thority to take care of its men and its work at these stations by fur- 
nishing proper temporary buildings and by erecting fences and struc- 
tures for stock and machinery whenever necessary, and as the co- 
operative work with the State experiment stations develops to trans- 
fer such improvements to the State station or to dispose of them by 
the usual process of law. 


LABORATORY OF PLANT PATHOLOGY. 


Studies have been continued under the direction of Dr. Erwin F. 
Smith on the various diseases of plants under investigation with very 
good results, some special lines of work having been completed and 
reported upon in bulletin form. Chief among the latter may be men- 
tioned the following: 


CrowN-GALL_OF PLANTS.—The greater effort of the laboratory dur- 
ing the entire year has been centered upon crown-gall of plants. A 
full report in bulletin form was published, giving the life history and 
cultural characters of the causal organism; pointing out the difficul- 
ties attending its isolation and identification during the seven years 
of study devoted to the disease; its wide range of host plants; numer- 
ous illustrations showing the nature of the tumors produced, time of 
their production, etc. The striking similarity of crown-gall of plants 
to certain malignant animal tumors was also pointed out. Later, in a 
circular, this phase was taken up in detail, several new facts being 
brought out, and an additional bulletin will soon be ready for publi- 
cation to fully illustrate the interesting results obtained in connec- 
tion with this study. 


TUMOR DISEASE OF LIMES AND OTHER CITRUS FRUITS.—Further study 
with excellent results has been made on the destructive tumor disease 
of citrus fruits. The bulletin which was ready for publication last 
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year, as mentioned, was withheld awaiting these results, which have 
now been incorporated therein, and the report is soon to be published. 


Spor DISEASE OF CAULIFLOWER.—A bulletin has been prepared and 
published on the new disease of cauliflower, giving a biological study 
of the parasite involved and the results of experiments carried on to 
determine the conditions under which infection takes place, ete. 


Bup-roT OF THE CocoNUT PALM.—A bulletin has been prepared 
and is now in the hands of the printer, giving in detail the results of 
the experiments carried on for several years on the bud-rot of the 
coconut palm. The cause of the disease has been determined, and 
many experiments have been made with a view to its prevention and 
eradication. 


COOPERATIVE STUDIES OF PLANT DISEASES.— Work on the very destruc- 
tive blight of the banana has been continued. A new wilt disease of 
the belladonna and a blight of the poppy have been discovered. 
Considerable work has been done on both these diseases, and the 
cause of the belladonna wilt has probably been made out. Studies 
have been continued also on the bacterial and fungous content of 
spoiled corn, the biochemical side of the question being investigated 
in cooperation with the Laboratory of Drug and Poisonous Plant 
Investigations. Work for the coming year will be continued along 
the same general lines. 


PATHOLOGICAL COLLECTIONS AND INSPECTION WORK. 


ADDITIONS TO THE COLLECTIONS.—During the past year many species 
of great economic interest have been acquired by purchase of foreign 
and American sets of exsiccate. Among these acquisitions were sey- 
eral rare old set which are valuable in questions of synonymy or 
identity, and especially important in guarding against the introduc- 
tion of diseases not occurring in this country. Many species were 
also added by means of the mycological exchange and by miscellane- 
ous identifications for collaborators, agriculturists, correspondents, 
and others. Pure-culture specimens to the extent of about 200 were 
purchased and are kept alive for use in experimental or demonstra- 
tion work. The work of indexing new fungi and diseases has been 
continued and supplemented by the translation of technical diagnoses 
of new species or diseases, with copies of drawings and photographs 
when possible. 


Inspection worKk.—The inspection work done for the offices of 
Seed and Plant Introduction and Distribution, Congressional Seed 
Distribution, and Crop Physiology has included the examination of 
many thousands of species. Generally the importations or exporta- 
tions were healthy, but certain consignments found affected with new 
or dangerous diseases were condemned or held for treatment. 


FRUIT-DISEASE INVESTIGATIONS. 


The investigations of fruit diseases, in charge of Mr. M. B. Waite, 
have been conducted on about the same lines as in previous years, 
with the investigation of grape and small-fruit diseases in immediate 
charge of Dr. C. L. Shear, and spraying demonstrations in charge © 
of Mr. W. M. Scott. 
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PREVALENCE OF FRUIT DISEASES.—The season of 1910 closed with 
ouly a moderate prevalence of diseases of the apple. The fruit spots 
and leaf blights were about average, though apple scab was moder- 
ately bad in the North and cedar rust exceptionally severe in the 
Appalachian Mountain region from Pennsylvania to Tennessee; yet 
the total injury by fungi was below the average. This was due partly 
to thorough spraying and partly to the dryness of the season. The 
peach crop, though heavy, was exceptionally free from fungous 
injuries. 

In the spring of 1911 frost injuries accounted for the widespread 
destruction of peach blossoms from Pennsylvania southward. Much 
injury to apple blossoms was caused by frost, not only in the East, 
but in Colorado and in the Pacific Northwest. To the dry spring 
is due the remarkable freedom from the fungous fruit spots and leaf 
blights of the apple in the Eastern States, and this cause, together 
with the general cutting down of the red cedars in some sections, has 
greatly reduced the attacks of the cedar-rust fungus. 

On the other hand, the extreme heat caused the new combination 
spray of lime-sulphur solution and arsenate of lead to produce a 
considerable injury on the fruits. This injury, while conspicuous on 
some specimens, covers only a small percentage of the crop and is 
insignificant in comparison with the benefits. The widespread use 

of lime-sulphur solution on the apple and the combined self-boiled 
lime-sulphur solution with arsenate of lead on the peach has re- 
sulted in the Eastern States in the production of a crop of very 
much finer quality than usual of both these important fruits. Ex- 
periments on the apple powdery mildew in California have been 
continued, giving excellent results in its control. A large number of 
fungicides have been tested both in California and in Virginia in the 
effort to still further improve the mixtures for spraying fruit trees. 


PEAR-BLIGHT ERADICATION.—The work of pear-blight eradication 
in California has been continued about the same as last year, and 
excellent results have come through the widespread application of 
department methods by the growers. Reports from California indi- 
cate that the pear crop for the season of 1911 will be one of the 
largest and of the finest quality. The fine pear orchards of the 
Rogue River Valley, where Mr. P. J. O’Gara carried out the depart- 
ment methods, continue in their prosperous condition. Mr. O’Gara 
resigned his position in the department, but continues his work in the 
same locality, the people of the valley having employed him to de- 
vote his entire time to pear-blight eradication and similar work. 


LI?fTLE PEACH AND PEACH YELLOWS.—The diseases known as little 
peach and peach yellows have been somewhat less severe in general 
over the country, though they were very destructive in some locali- 
ties. As peach yellows seems to be progressing southward, an effort 
was made to find the southern boundary of the disease. This line 
has been partly mapped, particularly from the Atlantic seaboard 
through the Allegheny Mountain region. 


Pecan scas.—Work on pecan scab, pecan rust, and other diseases 
of this excellent nut has been continued in South Carolina, Georgia, 
and Florida. Conclusive demonstration has been made that the 
scab can be controlled on both leaves and fruit by spraying with 
Bordeaux mixture; but the department ordinarily advises the plant- 
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ing of resistant sorts, so as to avoid the expenses of spraying, which 
are unusually great, owing to the height of the trees and the fre- 
quency of rains, in much of the pecan-growing territory. Fertilizer 
experiments have been continued in the effort to find out t‘ieir effects 
in controlling pecan diseases, such as the drop of pecans and the 
failure of the nuts to fill. 


WestTERN PHYSIOLOGICAL TROUBLES.—The extreme heat of the sea- 
son of 1910 and other conditions not fully determined developed 
injury to the foliage and fruit, and in some places to the trees, in some 
of the irrigated orchards of the Rocky Mountain region. Some time 
was spent in studying this trouble, the disease was identified, and 
the conclusion reached that the injury is mainly due to the soil, 
though influenced by climatic conditions. 

The chlorotic group of diseases, including the apple rosette, ap- 
pears to be increasing in severity over many of the irrigated orch- 
ards of the Rocky Mountain region and the Pacific Northwest. At- 
tention has been given to this trouble but no treatment has yet been 
discovered. 


Cirrus piseAsEs.—Laboratory work on citrus diseases has been 
continued. Urgent requests to take up numerous problems in citrus 

athology have come from the citrus-growing districts. These prob- 
fa relate to such diseases as the wither-tip and gum disease in 
California and Florida and the orange blight in Florida. The bu- 
reau, however, has not been prepared to give this work the attention 
it deserves. 


Fruir rots.—Laboratory studies on the fungous fruit rots have 
been begun during the past year. Little work on this important 
group of diseases has been undertaken by the bureau up to date. 


GRAPE DISEASES.—The work on grape diseases has been continued 
in Michigan, New Jersey, and North Carolina. The very excellent 
results in the control of black-rot in Michigan have been repeated, 
and the grape growers there are practically all practicing successful 
methods of spraying. The work on grape anthracnose in Michigan 
has been remarkably successful, and there seems little doubt that 
this very destructive disease can be almost entirely prevented by a 
combination of dormant and summer spraying. The various forms 
of lime-sulphur have proved very unsatisfactory as substitutes for 
Bordeaux mixture for grape diseases. 


CRANBERRY DISEASES.—Several series of spraying experiments for 
cranberry diseases are being conducted in Massachusetts in coopera- 
tion with the State experiment station. In New Jersey attention has 
been directed especially to the development and perfection of spray- 
ing apparatus adapted to the requirements of cranberry growers. In- 
vestigations of the cranberry gall disease, which has occurred again 
this season, and also of several obscure diseases which have been 
found in Massachusetts, are also being made. 


MIscELLANEOUS DISEASES OF SMALL FRUITS.—Several diseases of 
small fruits are under laboratory and field investigation, and the life 
histories of a number of the organisms causing these diseases have 
been worked out. The details are being prepared for publication. 
The studies of the life histories of various kinds of anthracnose have 
heen continued, and the results are nearly ready for publication. 
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DEMONSTRATION SPRAYING.—Demonstrations for the control of 
apple diseases by spraying gave very good results. A great deal of 
interest has developed on the part of fruit growers, resulting in the 
widespread application of department methods with excellent results 
to the crops. In the season of 1910 most of this work was done in 
the Eastern States, but the production of a general apple crop 
throughout the Middle West in 1911 afforded opportunity for again 
carrying on demonstrations in Michigan, Kansas, Missouri, and Ar- 
kansas as well as in Virginia, West Virginia, and Delaware. 

Demonstrations are being made on the peach and stone fruits in 
Michigan, Delaware, and West Virginia. Demonstrations on the 
peach last year in Georgia, Virginia, and West Virginia gave almost 
perfect results and helped to stimulate the already well-developed in- 
terest in peach spraying. 


ENFORCEMENT OF THE INSECTICIDE ACT OF 1910.—By an order of 
the Secretary, Mr. Waite was designated as the representative of the 
Bureau of Plant Industry on the Insecticide and Fungicide Board to 
assist in the enforcement of the insecticide act of 1910. The board 
has organized this work and has assigned to this bureau the problem 
of testing fungicides as to their efficiency in preventing plant diseases 
and their injurious effects on crops; also, in cooperation with the 
Bureau of Entomology, the testing of the injurious effect of insecti- 
cides when used on plants, together with other botanical work re- 
quired by the board. 

Within the bureau the work has been partly organized, Mr. Errett 
Wallace, with one assistant, has been employed, and tests of fungi- 
cides and insecticides (proprietary mixtures, arsenicals, etc.) entering 
into interstate commerce or for sale in the District of Columbia have 
been begun. The work so far has been done mainly at the Arlington 
Experimental Farm. 

To enlarge the work and to increase its efficiency during the fiscal 
year 1912, it is proposed to equip a laboratory for carrying on the 
necessary research work in the department buildings and also to 
equip a field laboratory with the necessary orchards and gardens at 
Arlington. 


PROPOSED PLANS FOR THE FISCAL YEAR ENDING JUNE 380, 1912.—It is 
proposed to continue the work, with some slight extensions, along the 
lines already under investigation. In the case of the citrus diseases, 
it is planned to take up the investigation more systematically and 
organize the research work on this important group; also to begin 
work on the fruit rots. 


PROPOSED PLANS FOR THE FISCAL YEAR ENDING JUNE 30, 1913.—The 
plans include continuing the work on all the groups described and to 
still further increase the work on general orchard diseases. The 
physiological problems and western nutrition problems need further 
attention and the work on nut diseases should be pushed. It is pro- 
posed to increase the work on citrus diseases and to more thoroughly 
organize and increase the work on fruit rots. 


INVESTIGATIONS IN FOREST PATHOLOGY. 


CHESTNUT BARK DISEASE.—The work on the chestnut bark disease 
has been conducted under the immediate direction of Dr. Haven 
Metcalf. The continued advance of this disease has caused wide- 
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spread alarm, and so many calls for help and advice on this subject 
have been made by both State officers and private citizens that during 
the past year a great deal of time has been devoted to this subject. 
Since whatever is done to control this disease must apparently be 
done within the next three years, the work on the general diseases of 
ornamental and shade trees has been suspended for the time being, 
as well as all work in the East on the damping-off diseases; and 
many minor features of other projects have been curtailed in order 
to apply more time and money to the study of the chestnut bark 
disease. 

The methods of quarantine and destruction of advance infections 
advocated by this bureau have been put into execution in the State 
of Pennsylvania, where an adequate appropriation has been made 
by the State for the work; and if the results of the cooperative work 
now going on in Massachusetts, Rhode Island, New York, and Mary- 
land indicate that the disease has not spread too far it is probable 
that similar work will soon be organized in those States. 

Plans for the present year involve a continuation of the work 
already begun, namely (1) extensive field and laboratory studies of 
the nature and spread of the disease, (2) cooperative surveys of the 
various States to determine the practicability of an organized stand 
against the disease, and (3) studies of possible methods of curing 
individual trees already affected. Plans for next year are to further 
continue this same work, as may be found necessary, but with par- 
ticular reference to the Southern States, since it is imperative that, 
if possible, the disease be prevented from spreading south of the 
Potomac River. 

A Farmers’ Bulletin on this subject js now in press and a technical 
bureau bulletin ready for press. 


BLISTER RUST OF THE WHITE PINE.—Work on the blister rust of 
white pine, under the immediate direction of Dr. Perley Spaulding, 
has continued with success, since, so far as can be ascertained, the 
disease has not even yet obtained a permanent foothold in the United 
States. But importations of diseased stock are still freely made. 
It is obvious, therefore, that work on this disease must continue until 
the importation of nursery stock of this species is prohibited by law. 
No other entirely practicable method of dealing with this disease 
has been suggested. 


Forrest HyYGIENE.—-Work on forest hygiene has been carried on 
for several years by Dr. George G. Hedgecock. The preliminary 
work indicated, as previously reported, that great reduction of dis- 
ease in forests and decay in cut timber can be made by certain modifi- 
cations and refinements of current forest practice and wood-preser- 
vation methods. Work on this basis, in close cooperation with the 
Forest Service, has now been carried on for more than a year. In 
district 5 of the Forest Service Dr. KE. P. Meinecke has been par- 
ticularly successful in bringing about changes in timber-sale con- 
tracts, involving the routine destruction of diseased trees, so that 
only healthy trees are left to be progenitors of the future forest. 
This work will bé extended to districts 1, 2, and 3. From the locat- 
ing of an expert forest pathologist in each of the national districts 
much is to be expected, particularly in the suppression of new or 
imported diseases. For example, if the chestnut bark disease had 
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started in a National Forest, instead of in New York, it would have 
been eradicated as a matter of routine before infection could become 
general. The continuation of this work without change of per- 
sonnel or policy during the fiscal years 1912 and 1913 is contemplated. 


COTTON AND TRUCK-CROP DISEASES AND SUGAR-PLANT 
INVESTIGATIONS. 


The investigations of cotton and truck-crop diseases and of sugar 
plants have been continued during the year in charge of Mr. W. A. 
Orton. A brief summary of the progress made in these lines of 
work follows. Assisting in the investigations during all or a part 
of the year have been H. A. Edson and J. B. Norton, physiologists; 
L. L. Harter, W. W. Gilbert, F. J. Pritchard, and H. B. Shaw, as- 
sistant pathologists; F. A. Wolf and W. B. Clark, experts; C. F. 
Clark, G. F. Miles, Miss Ethel C. Field, and Miss Clara O. Jamieson, 
scientific assistants; and J. F. Reed and E. C. Rittue, assistants. 


SUGAR-PLANT INVESTIGATIONS. 


The work on sugar-plant investigations has been materially ex- 
tended during the past year. Field stations have been established 
at Garden, Kans., and Rocky Ford, Colo. Most of the work 
erty conducted at Garland, Utah, has been transferred to Ogden, 
Utah. 


SuUGAR-BEET DISEASES.—The work on the control of the curly-top 
is being continued with the purpose of discovering remedial meas- 
ures and to gain a more thorough knowledge of the physiological 
operation of the disease. 

The station at Rocky Ford was inaugurated for the express pur- 
pose of thoroughly studying the leaf-spot disease (Cercospora beti- 
cola), looking to the discovery of the complete life history of the 
fungus and effective methods of control. A pathologist and assist- 
ant are stationed on the ground, where adequate laboratory facilities 
with about 20 acres of experimental plats and ample greenhouse 
facilities have been placed at their disposal through cooperation with 
the American Beet Sugar Co. 

Work upon the root troubles of sugar beets to be conducted at 
various field stations and in Washington is contemplated for the 
ensuing year. 


CULTURE OF THE SUGAR BEET.—Agronomic studies having in view 
improvements in the culture of sugar beets under the direction of 
Dr. C. O. Townsend, collaborator, have been begun at the field sta- 
tions, particularly in Garden, Kans., where a large acreage and 
ample laboratory facilities have been placed at the disposal of the 
bureau. Demonstration work looking to the adoption of improved 
cultural practice has been inaugurated in the Arkansas Valley in co- 
operation with the Holly Sugar Co. 


IMPROVEMENT OF THE SUGAR BEET.—The breeding work has been 
very much increased and thoroughly reorganized during the past 
year. Single-germ breeding is being continued, while the breeding 
of beets for improved yield and quality has been very much ex- 
tended. Breeding for alkali and drought resistance and for early- 
maturing strains is being continued along former lines. 
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PROGRESS OF THE BEET-SUGAR INDUSTRY.—The work on the beet- 
sugar industry was conducted as heretofore under the direction of 
Mr. Charles F. Saylor until his death, which occurred during the 
past spring. The continuance of the work, possibly in a modified 
form, is contemplated. 


SPECIAL SUGAR-PLANT INVESTIGATIONS.—The work upon sorghum 
has been continued along former lines and plans made for its material 
extension. 

The work upon thg bacteria of maple sap has been continued, the 
field studies having been completed. It is hoped that the work upon 
this problem can be closed up during the ensuing year. 

Preliminary work upon the diseases of sugar cane has been begun 
and plans for its extension are formulated. 


COTTON DISEASES. 


The breeding work with wilt-resistant varieties of cotton has been 
continued, and more than 2,000 bushels of seed of the Dixie and 
Dillon varieties were grown last season under our supervision by 
cooperating farmers and were sold by them for use in wilt-infected 
territory. The spread of wilt and root-knot has greatly increased. 
To meet the situation work has been successfully begun in coopera- 
tion with the Office of Farmers’ Cooperative Demonstration Work 
of this bureau, the South Carolina Agricultural Experiment Station, 
and the Georgia State Board of Entomology to increase very ma- 
terially under competent supervision the production of seed of 
reliable wilt-resistant varieties of cotton. This work is unifying 
all the agencies in the southern field for the more effective introduc- 
tion of wilt-resistant varieties into agriculture and the dissemina- 
tion of information with regard to the control of cotton and cowpea 
wilt and root-knot. The extension of this work to other States is 
planned as soon as funds are available. The work having for its 
object the production of wilt-resistant varieties adapted for use in 
boll-weevil territory is making satisfactory progress and will be 
continued. 

TRUCK-CROP DISEASES. 


BREEDING WILT-RESISTANT WATERMELON.—The watermelon breeding 
work has been continued. Two hundred pounds of seed of the new 
Conqueror, a wilt-resistant melon bred by this bureau, are being 
grown for the coming winter’s distribution. Additional work in the 
development of strains adapted to use in the Pacific States is planned. 


SWEET-POTATO worK.—A new line of work on the diseases of sweet 
potatoes has been started and is being actively pushed. It is ex- 
pected that important information relating to the causes of the dis- 
eases, the life history of the causal organisms, and the proper field 
treatment for the control of the troubles will result. 


BREEDING RUST-RESISTANT ASPARAGUS.—Asparagus breeding work 
has been continued during the past year. The first pedigree seed- 
lings from select rust-resistant plants were grown in 1910 at Concord, 
Mass. A severe attack of rust on the station grounds showed that 
some of these pedigree lots were highly resistant to rust and demon- 
strated the complete success of the breeding methods. One male 
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plant has been found that transmits to its offspring both rust resist- 
ance and increased vigor in a marked degree. This plant is being 
used with the best female plants to develop progenies of practically 
rust-immune asparagus. The best breeding plants are being propa- 
gated by division to increase the output of resistant seed. The ex- 
tension in the near future of this work to the Southern States is 
planned. 


DEMONSTRATION SPRAYING.—A very important line of work in the 
demonstration spraying of cantaloupes and cucumbers is being started 
this season in Florida and New Jersey. Large financial losses are 
annually caused by leaf diseases preventable by spraying, and in 
many sections the industry has been given up because of these diseases. 


MISCELLANEOUS DISEASES. 


An investigation of ginseng diseases in cooperation with the Cor- 
nell University Agricultural Experiment Station has been under- 
taken. Malnutrition studies have been continued and two bulletins 
giving the practical results of the work have been published through 
the Virginia Truck Experiment Station at Norfolk, Va. ~ 

The cowpea breeding work to secure varieties resistant to wilt and 
root knot which are more productive and erect than the Iron has 
been continued and: this year the most promising strains are being 
increased to provide for more extended trials next season. 

A plant-disease survey of the San Antonio, Tex., area has been 
completed and a report on the work is in press. 


SOIL-BACTERIOLOGY AND WATER-PURIFICATION INVESTI- 
. GATIONS. 


The investigations in soil bacteriology and water purification have 
continued in charge of Mr. Karl F. Kellerman. 


Work WITH NODULE-FORMING BACTERIA.—Pure cultures of nodule- 
forming bacteria for inoculating approximately 25,000 acres of 
leguminous crops were distributed during the fiscal year 1911. The 
use of pure cultures is believed to be one method of avoiding the dis- 
semination of crown-gall, which affects leguminous crops as well as 
orchard trees. 

During the,fiscal year ending June 30, 1912, more detailed field 
work will be taken up in connection with the experimental distribu- 
tion of these pure cultures, and it is planned to continue the field 
investigations in connection with the laboratory and field studies 
upon the correlation of bacterial growth and crop production. 


FARM WATER SUPPLIES.—Advisory correspondence in regard to the 
improvement of farm water supplies has been carried on and in some 
cases personal supervision of improvements has been undertaken. 
This work wiil be continued and occasionally supplemented by dem- 
onstrations of simple methods for improvement during the present 
and coming fiscal years. 


STupIEs IN SOIL BACTERIOLOGY.—Detailed studies of certain bacterial 
conditions obtaining at Fallon, Nev., Logan, Utah, and in the vicinity 
of Washington, D. C., have been carried on. These studies cover 
the investigation of the relative nitrifying and nitrogen-fixing power 
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of agricultural soils in the regions mentioned and the isolation and 
correlation of the cellulose-dissolving organisms from different types 
of soil. During the fiscal year 1913 the relation of cellulose destruc- 
tion by various types of soil organisms, especially in connection with 
the utilization of different types of green manures, to crop-producing 
power will be investigated both under greenhouse conditions at 
Washington and under field conditions at Fallon and other points 
in the West. 


CROP-PHYSIOLOGY AND BREEDING INVESTIGATIONS. 


The investigations in crop physiology and breeding have been con- 
tinued during the year under the immediate direction of Mr. Walter 
T. Swingle, assisted by Prof. S. C. Mason, arboriculturist in charge of 
dry-land arboricultural investigations; Mr. G. P. Rixford, expert in 
fig investigations; and Mr. E. M. Savage, assistant plant breeder. 
They have for their object the determination of the exact climatie, 
soil, and cultural requirements of important crop plants. A study of 
the factors underlying the physiology of crop production is essential 
not only for the determination of the best methods of culture and the 
special treatments demanded to insure success in given localities, but 
also to determine the direction in which plants can most advanta- 
geously be modified by the plant breeder. An especial feature of the 
work has been the search for deep-rooted and drought-resistant tree 
crops better adapted for culture in the dry-land regions of the United 
States than the shallow-rooted annual crops now grown. 


Harpy cirrus rruits.—This work, which is of great interest to the 
people living in the cotton belt, has been pushed vigorously during the 
past year. At present some 5,000 hybrids a year are being made and 
about 15.000 hybrids are under observation, constituting probably 
the largest coilection of hybrid fruits of definitely known parentage 
under study in this part of the world. 

At the same time, through the cooperation of the Office of Foreign 
Seed and Plant Introduction, a number of very hardy types of citrus 
fruits which promise to give better hybrids than any now under 
observation have been obtained from Australia, Asia, Africa, and - 
other regions. 

In particular, the Australian desert lime, the hardiest of all the 
evergreen citrus fruits, is of the greatest promise uf breeding new 
types. In addition to bearing edible fruits, it is drought resistant 
and has the very desirable quality of remaining dormant during 
spells of warm weather in winter. 

Tt is now clear that some four or five new types of citrus fruits can 
be produced, covering all of the Cotton States and ranging from 
Florida to the Ohio and Potomac Rivers. For the regions just out- 
side the present limits of citrus culture, hardy types of oranges and 
grape fruit suitable for eating from the hand will undoubtedly be 
produced, as well as hardy lemons and limes, while for the northern 
limits there will be deciduous trees bearing small fruits suitable for 
making ade and for general culinary purposes. 

The entire line of this work is proving of such unusual promise 
that it will be pushed even more vigorously during the coming year 
than in the past. 
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Fig cuurure.—Between 5,000 and 10,000 seedlings of the best 
varieties of Smyrna figs are being distributed annually, together with 
cuttings of choice varieties of figs and caprifigs. The same variety is 
being tried in many different localities in order to test each sort 
thoroughly. 

From the Maslin seedling fig orchard at Loomis, Cal., under lease 
by the department, choice caprifigs are distributed to the smaller 
growers whose orchards are just coming into bearing and whose 
caprifig trees do not yet yield fruit. The ordinary caprifigs do not 
come into bearing as soon as the Smyrna figs. 

The Milco caprifig has proved to be of very great importance, as 
it has been able to support the fig insect (Blastophaga) all the year 
around. 

A large number of new types of Smyrna figs have been tested in the 
foothill regions of California in the hope of finding varieties adapted 
to those climatic conditions. It is believed that the foothills will be 
suitable for growing the very best grades of Smyrna figs, although 
the crop will not be so large as in the hot and more fertile valleys 
below. 

A study of the wild species of figs related to the cultivated sorts 
has been undertaken and several promising discoveries have already 
been made. Among others, a caprifig from Abyssinia has been found 
which is unusually vigorous in growth and whick produces pollen in 
the winter-generation caprifigs. This permits the caprification of the 
first crop of the Smyrna figs, the brebas, or spring figs, which here- 
tofore have never been caprified. Investigations are now under way 
to determine whether this caprification can not be done on a com- 
mercial scale. This is a matter of very great importance, since capri- 
fied figs are freer from disease, keep better, and are of better flavor 
than the uncaprified figs. 


CooPERATIVE WORK ON THE INDIAN RESERVATIONS.—During the past 
year satisfactory progress has been made in the development of new 
crops in cooperation with the Office of Indian Affairs, Department of 
the Interior. Already at least two new industries have been estab- 
lished among the Indians on the Pima Reservation at Sacaton, Ariz., 
the culture of superior grades of acclimatized Egyptian cotton and 
the growing of choice disease-free Bermuda onions. Some of the 
more progressive Indians are now successfully growing these crops. 
At the same time experimental cultures on a large scale are being 
carried on at the Cooperative Testing and Demonstration Garden, 
Sacaton, Ariz. The selection of new varieties and the improvement 
of cultural methods are being made the subject of a thorough investi- 
gation. 
~ In addition to cotton and onions, a large number of fruit and nut 
crops are being tested, including the date palm, fig, pistache, and 
citrus fruits. A dry-land olive orchard is also being established on 
the Pima Reservation near the Sacaton garden. 

The great advantage of this work on the Indian reservations lies 
in the fact that the Indians not only learn to grow the crops, but 
they are also trained in handling these crops and become skillful 
helpers for the white settlers in the adjoining regions. This latter 
point will prove of the utmost importance when these industries ex- 
pand, as they are sure to do. 
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Quite a number of seedling figs, dates, and other plants have been 
grown for distribution among the Indians. As in the case of other 
cooperators, these Indians are expected to grow a certain number 
of seedlings for every named variety given them. This means that 
they will be breeding new varieties at the same time that they are 
testing the old and well-known varieties. 


Dare cuirure.—Cooperative date orchards are now maintained 
in Texas, Arizona, and California. The first offshoots were sent to 
these gardens in 1899 and the first large planting made in 1900. 
The success of date culture is now assured in all three States, and 
hundreds of private growers are cooperating with the bureau in test- 
ing imported varieties and in breeding new types. 

The larger cooperative gardens at Tempe, Ariz., and Mecca, Cal., 
have both produced large quantities of choice dates. Several tons 
were produced last year, and a good crop is expected this year. 

The investigations of the University of Arizona have brought to 
light a new method of ripening dates, and this has been modified and 
in some ways improved for use under Californian conditions. This 
discovery enables certain late varieties to be ripened artificially and 
to be marketed with great success. 

The artificial ripening of dates places the culture of this fruit on 
an entirely new plane in a State like Texas, where the ordinary va- 
rieties are subject to injury by the early rains in autumn. Late- 
ripening sorts which can not pass through this rainy season can now 
be grown with the assurance that the fruit when once it attains full 
size can be ripened artifically within 24 hours. 

Inasmuch as plantings of dates are now being made on a con- 
siderable scale, it becomes necessary to test all obtainable sorts 
which have an established reputation in European or American 
markets. Arrangements have been made with the Office of Foreign 
Seed and Plant Introduction to secure the varieties which have not 
yet been introduced into this country. 

The introduction of varieties of known value is a matter of the 
greatest importance, since the date palm, unlike ordinary fruit trees, 
can not be grafted. and if by any chance the wrong varieties should 
be planted the orchard is likely to prove a total loss. With most 
growers this would prove a financial disaster, since the cost of im- 
ported offshoots is high, and it involves considerable expense to bring 
them into bearing. 


ACCLIMATIZATION AND ADAPTATION OF COTTON, CORN, AND 
OTHER CROPS. 


The investigations directed toward the acclimatization and adap- 
tation of varieties of cotton, corn, and other crop plants that have 
originated in tropical countries have continued under the general 
supervision of Mr. O. F. Cook, assisted by Mr. G. N. Collins. _Dif- 
ferent branches of the field investigations are conducted by J. H. 
Kinsler, F. L. Lewton, A. McLachlan, H. Pittier, and D. A. Saun- 
ders. Particular attention is being given to the adaptive characters, 
environmental reactions, and methods of breeding and local adjust- 
ment of varieties of cultivated plants in order to determine the best 
methods of improving the crops, securing increased resistance to un- 
favorable conditions, diseases, and insect enemies, and extending the 
range of cultivation in the United States. 
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BREEDING AND TESTING NEW VARIETIES OF AMERICAN UPLAND COT- 
Tton.—The breeding and testing of new varieties of American Up- 
land cotton have been continued, with special attention to long-staple 
varieties of the Texas big-boll type. A promising new variety bred 
in Texas by Dr. D. A. Saunders has been included in the Congres- 
omy distribution of the present year under the name of “ Lone 
star. 


DisTRIBUTION OF NEW VARIETIES OF CoTTON.—The former policy of 
making only a single distribution of a superior new variety has been 
modified. The purity of a new stock is usually destroyed in the first 
season, because most farmers prefer to test the value of a new variety 
by planting a few rows in a field of other cotton. It has been con- 
cluded, therefore, that two or three distributions of one superior 
variety are likely to be of more use than single distributions of a 
larger number of varieties. The chief object is not to increase the 
number of varieties, which is already too large, but to encourage the 
widest utilization of the best varieties. 


Lone-sTaPLE UPLAND COTTON IN THE ATLANTIC States.—The ad- 
vance: of the boll weevil has reduced the production of long-staple 
Upland cotton in Mississippi and Louisiana, resulting in an acute 
commercial demand for this type of fiber. The high prices realized 
by eastern growers of the Columbia long-staple Upland cotton have 
stimulated popular interest in this variety to the extent that all the 
available supplies of good seed were long since exhausted. Special 
efforts are being made to preserve the uniformity of this variety by 
growing new supplies of seed under conditions of isolation from 
other cotton and by more effective cooperation in the work of selection. 


ACCLIMATIZATION OF CENTRAL AMERICAN coTrons.—The breeding 
and testing of select strains of cotton derived from acclimatized Cen- 
tral American varieties is being continued, with very favorable re- 
sults in comparison with the best selections of American Upland 
varieties. In addition to habits of growth that lessen weevil in- 
juries, some of the new types are extremely prolific and yield lint of 
excellent Upland quality. 


RELATION OF DROUGHT TO WEEVIL RESISTANCE.—A report has been 
published showing the importance of dry weather in relation to other 
factors of weevil resistance of cotton and the possibility of utilizing 
the beneficial effects of drought to a larger extent by the improve- 
ment of cultural methods and the breeding of weevil-resistant va- 
rieties. 


EARLINESS AS A FACTOR UNDER WEEVIL CONDITIONS.—A study of the 
subject of earliness of cotton has been completed and a report pub- 
lished. The conclusion is that the form of earliness most valuable 
as a means of avoiding injury by the boll weevil is the shortening of 
the period of development of the crop, the interval between the de- 
velopment of flower buds and the growth of the bolls beyond the 
range of weevil injury. Earliness measured by dates of planting or 
opening of first flowers or bolls is less important. Experiments have 
shown that cotton planted too early and checked by cold weather may 
mature a later and smaller crop than adjacent rows planted at a 
later date. 
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IMPROVEMENT OF QUALITY UNDER WEEVIL CONDITIONS.—The in- 
creased cost of producing cotton in regions infested by the boll weevil 
makes it more important than ever to improve the quality in order to 
maintain the industry on a remunerative basis. Uixperinaitl have 
shown that the special methods of culture required to avoid boll- 
weevil injury by shortening the period of development also improve 
the fiber. These considerations add to the practical value of the 
work that has been done in the improvement of the staple of Upland 
varieties that are to be grown under boll-weevil conditions. 


PRESERVATION OF SUPERIOR VARIETIES OF coTTron.—A study of the 
causes of degeneration of cotton varieties has resulted in the develop- 
ment of an improved method of selection for preserving the uni- 
formity of superior varieties of cotton. The preservation of uni- 
formity in cotton is a factor of enormous practical importance. Ex- 
periments have shown that both yield and quality are affected, the 
increase from selection often amounting to 10 per cent and upward. 
The new method is based on the fact that undesirable variations can 
be recognized by their vegetative characters before the flowering 
stage is reached, so that crossing with the pollen of the inferior plants 
can be avoided. This was not possible under the old method of de- 
ferring selection till the bolls were open at the end of the season. 
The new method of selection is also superior to the old in being more 
quickly and easily done and with a smaller reduction of the crop. 


NEW VARIETIES WITH DISTINCTIVE CHARACTERS.—Since the value of a 
superior variety of cotton depends very largely upon the preserva- 
tion of uniformity after it has been introduced into cultivation, the 
possibilities of maintaining uniformity must be taken into account 
in breeding. Varieties with distinctive peculiarites are the more 
valuable because it is much easier to detect and remove undesirable 
individual variations that would destroy the uniformity of the stock 
if allowed to remain. New varieties with readily distinguishable 
characteristics are being bred and distinctive characters of existing 
varieties are being determined, in order to give a better basis for 
selection. 


CorroN IMPROVEMENT ON A COMMUNITY Basis.—A general study 
of the subject shows that many factors of the improvement of cotton 
could be much more effectively utilized if cotton-growing communi- 
ties were organized to grow a single variety of cotton and to main- 
tain its uniformity by selection. The present multiplicity and mixing 
of varieities is a serious obstacle to the improvement of the cotton 
industry. In a community that planted only one kind of cotton the 
crossing of varieties in adjacent fields and the mixing of seed in gins 
would be avoided, selection could be made much more effective, and 
the production of a larger quantity of uniform fiber would insure 
higher prices. In view of these and other obvious advantages it is 
proposed to give special attention to establishing improved varieties 
and methods of selection in communities organized for the production 
of a single type of cotton. 


MALFORMATIONS OF COTTON SEEDLINGS.—Malformation of the leaves, 
accompanied- by frequent abortion of the terminal buds, is a wide- 
spread disorder of young cotton seedlings. It hinders the growth 
of the plants and causes the development of abnormal sterile branches. 
Though generally confused with the leaf-curl caused by plant lice, 
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the juvenile leaf-curl proves to be quite distinct and does not seem to 
be due either to insects or to fungous parasites. Experiments are 
being made to determine methods of avoiding these malformations 
and of reducing the losses they occasion. 


CoNTROL OF BRANCHING HABITS OF CoTToN.—It has been found that 
under conditions of luxuriant growth the cotton plant develops vega- 
tative branches at the expense of fruiting branches, resulting in a 
later and smaller crop. Experiments are being made to test the 
possibility of avoiding these difficulties by the restriction of the 
growth of the plants in the early stages and by the selection of 
strains with less tendency to the production of vegetative branches. 


IMPROVED METHODS OF CULTURE FOR IRRIGATED DISTRICTS.—In view of 
the probability that cotton will become one of the chief crops in the 
irrigated districts of the Southwestern States where the danger of 
weevil injury is less serious than in the more humid eastern districts, 
attention is being given to the special culture factors of the south- 
western region. It has become apparent that much injury has been 
done by the excessive use of water, especially in the earlier part of 
the growing season, the ability of the cotton plant to resist drought 
being generally underestimated. In localities where the natural 
rainfall assisted by dry-farming methods provides moisture for the 
germination of the seed, it is better to use irrigation only to protect 
the maturing crop against injury by too severe drought. 


Hinvi corron 1n Eeypr—aA report on Hindi cotton in Egypt, 
based on a study of the Egyptian cotton industry in the season of 
1910, shows the extent of the injury inflicted by the Hindi contamin- 
ation of the Egyptian type of cotton. From countings of the num- 
bers of Hindi individuals and hybrids in many cotton fields in 
different localities in Egypt it appears that the annual loss from this 
cause amounts to several millions of dollars. 


Precocity oF THE H1npr corron.—Seedlings of the inferior Hindi 
type of cotton have been found to germinate more promptly in dry 
soil and usually outgrow genuine Egyptian seedlings in the same 
hills. The precocity of the Hindi seedlings explains why the Hindi 
contamination of the Egyptian cotton has continued to increase in 
Egypt in spite of the attempt to remove it by seed selection. The 
native Egyptian cultivators are likely to spare the largest plant in 
the hill at the time of thinning. More careful methods of selection 
may be expected to effect a complete exclusion of the Hindi con- 
tamination from the Egyptian cotton that is being grown in the 
United States. 


CHARACTERS OF COTTON SEEDLINGS.—Characters of the seedlings of 
numerous varieties of Egyptian and Upland cotton have been com- 
pared with a view to the development of methods for detecting un- 
desirable variations in the early stages of growth. It has been found 
that the Hindi variations of Egyptian cotton can be recognized imme- 
diately after germination by differences of the cotyledons or seed 
leaves, 


COMMERCIAL VALUE OF COLOR CHARACTERS IN Ee@ypriaAN corron.— 
The popularity of the brown varieties in Egypt may be explained 
23165 °—acr 1911——18 
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by the Egyptian system of sorting the crop by hand to remove the 
inferior Hindi fiber, which is pure white in color. A study of hered- 
ity in cotton has revealed the fact that brown color and length of 
fiber are incompatible characters, not readily secured or maintained 
in combination. Longer and stronger fiber is obtained from very 
pale or white varieties. Such fiber has been raised in Arizona and 
southern California and has brought higher prices than imported 
Egyptian fiber. 

ADAPTATION OF EGYPTIAN METHODS OF COTTON CULTURE TO AMERI- 
CAN CONDITIONS.—Though it is not practicable to establish the Egyp- 
tian system of cotton culture in the United States, owing to the much 
greater cost of the hand labor required,some of the Egyptian methods 
can be adapted to machine cultivation. The most important ad- 
vantage of the system is that it enables the development of vegetative - 
branches to be controlled through closer planting and the restriction 
of the supply of water in the early stages of growth. Excessive 
vegetative growth that delays the maturity of the crop and increases 
the expense of picking is the most serious obstacle to the development 
of an Egyptian cotton industry in the irrigated districts of southern 
California and Arizona, the production of high-grade fiber having 
been demonstrated in numerous plantings. 


Factors OF HEREDITY IN coTToN.—In conducting experiments in 
the acclimatization and breeding of cotton it has been necessary to 
take account of the different principles or factors of heredity that 
influence the behavior of the plants. As these experiments cover a 
wide range of species and varieties of cotton brought from many 
different regions and grown under many different conditions in the 
United States, they afford an unusually broad basis for determining 
the relations that call forth or prevent the development of the differ- 
ent characters. The results of these investigations are contributing 
to the solution of general problems of heredity and the development 
of improved methods of breeding. 


First-GENERATION HYBRIDS IN SWEET CORN.—Sweet corn has been 
found to be no exception to the rule that hybrids yield more than 
their parents, while quality and uniformity do not suffer if well- 
selected strains are used. Since most of the sweet-corn varieties 
sucker abundantly and produce a succession of tassels, the propor- 
tion of self-pollinated seed is larger than in most of the varieties of 
field corn. Unless precautions are taken to insure cross-pollination 
the yield and vigor of the stock are greatly reduced. 


IMPORTANCE OF ELIMINATING SELF-POLLINATION IN CORN.—While the 
deleterious effect of self-pollination has long been appreciated, the 
extent to which seed is self-pollinated under ordinary field conditions 
seems never to have been fully realized. The reduced yields due to 
planting self-pollinated seed can be eliminated by removing the tas- 
sels from the plants of alternate rows and using the seed from de- 
tasseled plants. In western Kansas, where the prevailing high winds 
might be expected to reduce self-pollination to a minimum, seed 
selected from detasseled plants outyielded selections from the general 
field by 40 per cent. While the extent of self-pollination indicated 
by this experiment may be exceptional, there can be little doubt that 
the yields of corn can be materially increased by the elimination of 
self-pollinated seed. 
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CROSSES BETWEEN NORTHERN AND SOUTHERN VARIETIES OF CORN.— 
In connection with the increased yields of first-generation hybrids 
previously reported it has been found possible to utilize the more 
highly bred northern strains in combination with southern varieties. 
In the high-yielding northern varieties the husks do not afford suffi- 
cient protection to the ears under conditions in Texas. Though in 
most cases the yield is large, the high percentage of damaged ears 
greatly reduces the value of the crop. In first-generation hybrids 
between northern and Texas varieties it was found that the ears 
were almost as well protected in the hybrids as in the pure Texas 
varieties. 


IMPROVED METHODS OF MAKING CORN HyBrips.—In determining the 
value of first-generation hybrids large numbers of artificial pollina- 
tions have been made, representing many different hybrid combina- 
tions for testing under different conditions. In connection with this 
work improved methods have been devised, so that much larger num- 
bers of crosses can be made in the limited flowering period of the 
corn plant. 


CorN PLANTS THAT FAIL TO PRODUCE POLLEN.—It has been found 
that under certain conditions some well-bred varieties produce very 
little viable pollen. The tassels appear normal, and the anthers are 
well formed, but careful inspection discloses the fact that no polien 
is shed. It is important that this condition be guarded against in the 
selection of seed corn, as its prevalence will result in poorly formed 
ears and reduced production of grain. 


CULTURAL IMPROVEMENTS IN OTHER TROPICAL CRopS.—Several of the 
most important tropical crop plants—cotton, coffee, cacao, the Cen- 
tral American rubber tree, and the banana—have been found to pro- 
duce two or more kinds of branches, distinct in their positions, func- 
tions, and powers of propagation. A report has been published de- 
scribing these specialized habits of growth and their application to 
methods of culture and pruning. 


DRUG-PLANT, POISONOUS-PLANT, PHYSIOLOGICAL, AND 
FERMENTATION INVESTIGATIONS. 


The work of the past year has in a general way continued the lines 
of investigation hitherto pursued, and the organization of the office 
has continued practically unchanged, Dr. R. H. True, physiologist, 
having general charge of the work. 


DRUG-PLANT INVESTIGATIONS. 


As heretofore, the. work has been conducted along two general 
lines: (1) Field investigations, carried on in the various testing gar- 
dens and with various cooperators of the office; and (2) laboratory 
investigations, carried on chiefly in the laboratories at Washington. 


ARLINGTON TESTING GARDEN.—The garden on the experimental 
farm at Arlington, Va., during the past year has been placed under 
the direct charge of Dr. Walter Van Fleet, expert in plant breeding, 
who was formerly connected with the introduction work at Chico, 
Cal. The work of the garden consists to a considerable extent in 
growing under observation small plat cultures of a large number of 
drug and related plants from foreign sources, in order to determine 
their cultural requirements and value for introduction. 


276 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


SourH CAROLINA TESTING GARDEN.—With the close of the season 
last year active cooperation in the growing of Hungarian paprika in 
Florence County, S. C., was withdrawn. Attention is now being 
given to various sorts of pungent peppers in order to develop the 
cultivation of Cayenne types. Fifteen acres of experimental peppers 
are now being grown, about six of the most promising varieties 
obtained being under observation. 


FLorIpA TESTING GARDEN.—In the work of the Florida testing gar- 
den the culture of plants yielding volatile oils has come to occupy an 
important place, conditions found in that State seeming to favor their 
development. Several native plants seem to give unusual promise, 
especially the horse mint (Monarda punctata) characteristic of the 
sandy lands common in Florida. This plant yields an oil rich in the 
valuable constituent thymol, now a rather important imported article. 
It is hoped that Monarda growing in Hlotide may become profitable 
and that a home supply of its products may result. Several other 
oil-yielding plants, including the rose geranium and bergamot mint, 
give distinct promise for the future. 


WISCONSIN TESTING GARDEN.—During the past year the number of 
varieties under test at the garden in Wisconsin has been more than 
doubled. The common fireweed, which develops in stubble fields in 
neglected places, has been found to grow well under cultivation and 
to yield a good quantity of a volatile oil containing a large propor- 
tion of limonene, a substance which it is hoped may find extensive use 
in the paint and varnish industry. 


SPECIAL PROBLEMS. 


CAMPHOR INVESTIGATIONS.—During the past year the camphor work 
at Orange City, Fla., has met with a severe check from the heavy 
frosts of the winter. Well-established trees seem to have been little 
damaged, but nursery stock and field plantings not yet well estab- 
lished suffered more serious losses. The outcome seems to indicate 
that this danger may be in large share eliminated by changing some- 
what the method of handling the young plants. The efforts of the 
year have been concentrated on getting the hedges planted and a fac- 
tory equipped in order to permit the harvesting of an experimental 
crop at as early a date as possible. 


PERFUMERY AND VOLATILE-OIL INVESTIGATIONS.—In conjunction with 
the cultural tests of volatile-oil plants at the Virginia, Florida, and 
Wisconsin testing gardens, the physiological conditions governing the 
constitution of volatile oils have been under investigation, the results 
obtained having in part been reported in a publication on this subject. 
In response to demands made upon the office fixed oils, such as China 
wood oil (tung oil), the oil from pecans, and oils from soy beans (40 
varieties), from the sunflower, and from a number of other plants 
are being studied with promising prospects of success. Work is also 
being done on the fixed oil occurring in the waste raisin seeds of the © 
California fruit industry, the object being to determine the value of 
this product. 


Hor investications.—During the past year the hop investigations 
have been continued both in the field and the laboratory. The hop- 
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breeding work in California promises to develop valuable new strains. 
Improved methods of handling and cultivating already worked out 
are being applied by practical hop growers, and new points on prun- 
ing, fertilizing, and otherwise treating the plants are being carefully 
investigated. Laboratory studies of volatile oils, resins, acids, and 
other important constituents of hops in their relation to yield, quality, 
etc., are being carried on. Suggestions looking toward the judging 
of hops on the basis of their properties and constituents rather than 
on their supposed geographic origin have attracted wide attention 
among growers and users and promise to bear fruit in a practical way, 
since it is believed that the adoption of such standards will go far 
toward removing certain sorts of discrimination which are at present 
made against American hops. 


TANNIN AND DYE-PLANT WorK.—The investigation of wild tannin 
plants of the United States with reference to their availability and 
value has been continued. Analyses of tannin extracts from a num- 
ber of native plants have been made, and leather samples tanned with 
extracts from this experimental material have been obtained. Tech- 
nical difficulties, such as variations in the shade of leather tanned 
from different samples of the same plant, have been encountered and 
remain to be worked out. The experimental cultivation of several 
of the more promising tannin crops has been undertaken. 


TEA-CULTURE INVESTIGATIONS.—The work in tea culture carried on 
in cooperation with Dr. Charles U. Shepard, of Summerville, S. C., 
has continued to give favorable results. The new season, although 
somewhat discouraging from the standpoint of rainfall, has given a 
satisfactory tea yield. From the present outlook it seems likely that 
the best record of the experiment will be equaled. The efforts of 
Mr. George F. Mitchell to introduce machinery methods where hand- 
work is now used have proved successful in the matter of pruning. 
The pruning machine has been successfully used during the past 
season to give both the flat and convex type of cut. The tea-picking 
apparatus is now receiving attention and some small samples of 
machine-picked tea have been obtained. 


POISONOUS-PLANT INVESTIGATIONS. 


Loco-wWEED INVESTIGATIONS.—Laboratory studies are being contin- 
ued in the search for the active principle responsible for the char- 
acteristic effects of loco poisoning. The problem is an exceedingly 
difficult one and a continuance of the investigation is required. The 
observations of European scientists as to the occurrence of an alkaloid 
in the loco plant have been verified. Studies of this alkaloid, how- 
ever, have not shown it to be very toxic. Evidence of toxic saponins 
has been discovered in these plants and efforts are at present being, 
directed toward their isolation. 


LarKSPUR POISONING.—Such species of larkspur as are available at 
the feeding camp near Baldwin, Colo., have been investigated, and 
antidotal treatment has been worked out and tested with promising 
results. . 

CooPERATION WITH THE Forest Service.—A number of forests in 
which much plant poisoning occurs have been visited and carefully 
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investigated in a botanical way. In general it has been relatively 
easy to point out the plants which are likely to be troublesome, and 
in many cases it has been possible to suggest methods of avoiding 
losses of live stock. Sometimes a change of trail is sufficient to help, 
at other times a change in the season of grazing certain areas. Where 
the offending plants are not too abundant it seems feasible to dig 
them out. The work has been greatly facilitated through the full 
and helpful cooperation of the Forest Service. 


RELATION OF CORN TO PELLAGRA.—The study of spoiled corn has 
been continued with new and interesting results. Such molds as are 
likely to appear on corn have been studied, in cooperation with Dr. 
Erwin F. Smith, pathologist, and the substances formed by these 
corn-infesting ete have been submitted to biochemical and physio- 
logical investigation. As a result certain molds found on corn have 
been found to develop toxic products on corn-culture media as well 
as on other media. While it is not yet demonstrated that these molds 
stand in immediate causal relation to pellagra, an important possi- 
bility is suggested. 

Methods of testing spoiled corn for products of deterioration have 
been developed on a practical basis and laboratory methods have 
been devised and made available by publication which have been 
adopted in food investigations both in the department and in the 
organizations of different States. 


MIscELLANEOUS POISONOUS-PLANT WworK.—During the year the 
usual number of inquiries have been received concerning the possible 
poisonous properties of a large number of plants. The occurrence 
of prussic-acid poisoning has received some attention, it being thought 
possible that several plants not now regarded as harmful might be 
possible sources of this trouble. Although in most cases negative 
results have been obtained, the demonstration of this active poison 
in others has seemed to warrant a wider extension of the work, which 
it is hoped may be taken up during the coming fiscal year. The 
occurrence of an outbreak of sheep and cattle poisoning near Wil- 
mington, N. C., supposed to be due to Amianthium muscaetoxicum or 
fly poison, locally known as “ stagger plant,” was investigated in the 
laboratory. A small amount of material obtained for experiment 
gave evidence of toxicity. Demands upon the office elsewhere ren- 
dered it impossible to press the investigation as fully as its im- 
portance seemed to warrant, but it is hoped that more complete re- 
sults may be obtained during the coming season. A number of other 
plants suspected of causing losses by poisoning in the East have been 
examined and further investigations are planned. 


PHYSIOLOGICAL AND FERMENTATION INVESTIGATIONS. 


Puyst0LocicaL stupies.—The vegetable storage work carried on by 
Dr. Heinrich Hasselbring has been continued in cooperation with 
Prof. L. C. Corbett, horticulturist, and results of importance in con- 
nection with sweet potatoes have been obtained. It appears probable 
that physiological factors play a very important role in bringing 
about the rapid decay of this important product, and it is hoped that 
through a better understanding of the conditions methods of decreas- 
ing these losses may be developed. In cooperation with the Office of 
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Cotton and Truck-Crop Diseases and Sugar-Plant Investigations this 
office has been studying certain physiological factors affecting cabbage 
and spinach under conditions frequently found in trucking regions, 
and suggestive results have been obtained. In cooperation with the 
same office the curly-top of sugar beets has received some attention, 
especially from the standpoint of photosynthetic and respiratory 
functions. It is hoped that with a better understanding of the physi- 
ological processes underlying these diseases effective preventive meas- 
ures may be devised. 

The laboratory study of the physiological significance to plants of 
certain chemical substances in dilute solutions has been continued. 
It is clear that the normal behavior of the crops mentioned and 
others is to a considerable extent influenced by the properly con- 
stituted supply of inorganic salts in proper concentration. The ques- 
tion, therefore, of the effect of dilute solutions of these salts on these 
erops is a vital one. Accordingly, during the past year the effects of 
dilute solutions bearing in minute proportions the most important 
inorganic salts have been studied in their relation to beets, peas, and 
other truck crops.. It has been demonstrated that calcium and mag- 
nesium in extreme dilution are very important constituents in secur- 
ing the health of the crop. It appears, moreover, that not only are 
these substances necessary through the quantities which are present, 
but also through the relation which these substances bear to each 
other. It appears that the function of absorption is affected by one 
ratio, but the general development of the plant is dependent on a 
somewhat different ratio. It is hoped that through the employment 
of some novel and refined methods in this line of laboratory inves- 
tigation information of great physiological and economic impor- 
tance may be obtained and that the results will be capable of general 
application. 


FERMENTATION INVESTIGATIONS.—The work of fermentation investi- 
gations during the past year has been confined chiefly to a study uf 
the action of certain so-called oxidizing ferments, or enzymes, which 
bring about important changes in many technical products. It 
appears that these ferments are closely related to processes of respira- 
tion and are more or less closely connected with the development of 
plant pigments and other classes of products having commercial 
significance. Conspicuous in this line are such fermented products as 
black tea and vanilla pods as they appear on the market. These 
oxidizing enzymes are also likely under various conditions to produce 
a harmful action, as in the case of certain vegetable drugs which 
when exposed to the air deteriorate in value. An accurate method 
of measuring the activity of these ferments has long been wanted, 
and during the past year such a method has been worked out and is 
now being applied to practical technical problems. 


PLANS FOR FUTURE WORK. 


As the problems of the office largely consist of investigations requir- 
ing considerable time, work will be continued along the present lines. 


DruG PLANTS AND OTHER SPECIAL crops.—The usefulness of the 
small experimental cultures at the various testing gardens is being 
demonstrated in the results obtained, which have led to the expansion 
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of a number of plantings with the object of eventually reaching a 
commercial scale. It is hoped that this feature of the work can be 
extended to include points in eastern Texas and in the arid Southwest. 
This will make it possible to observe under suitable conditions impor- 
tant medicinal and related plants which are at present not grown 
in the United States. These testing gardens would be in position not 
only to carry on work with medicinal plants, but also to handle per- 
fumery plants and volatile-oil plants, spice plants, tannin and dye 
plants, and other related crops. 

The physiological work on lemons with special reference to the 
forced-curing process has developed important conditions which 
should be given a practical test on a commercial scale. It is desir- 
able to make a cooperative arrangement with one or more lemon 
houses to install special experimental sweat rooms. 


PoIsONOUS-PLANT INVESTIGATIONS.—Poisonous-plant investigations 
cover a wide field of study and in order not only to continue effect- 
ively the original investigations but also to give application to them 
it will be necessary to increase somewhat the now overtaxed facilities 
of the office. Owing to the limited help available for field and 
laboratory work it has been found difficult to give full effectiveness 
to the results already obtained. 


Crop UTILIZATION.—Attention is once more called to an important 
line of work, at present to a considerable extent unappreciated, which 
has for its object the bringing together of the farm crop as produced 
by the grower and the special requirements of the consumer. The 
farm produces many crops which are crude materials for the manu- 
facturer, and certain qualities in these crops are desired by the util- 
izer. Investigations concerned solely with the growing and produc- 
tion of the crop fall short of completing the work. It is important 
that investigators familiar with the agricultural aspects of the crops 
and also familiar in a technical way with the requirements of the 
manufacturers should aid in correlating agricultural activities with 
technical demands. The work of this office to a certain extent deals 
with problems of this nature, but there seems to be an opportunity | 
for broadening this aspect of the work, to the great advantage of 
both farmer and manufacturer. In view of these facts such an 
amplification of the investigation in this direction is urged, the 
requirements for such an extension being the means wherewith to 
man and equip necessary special laboratories. 


DENATURED ALCOHOL.—The attempt to make the production of 
denatured alcohol an isolated self-sustaining feature of American 
agriculture has thus far not succeeded. In Germany, where the 
greatest success has been achieved, alcohol production forms rather 
one feature in a system of diversified agriculture and is not at- 
tempted as a separate enterprise. It is highly desirable that the 
possibilities of alcohol production in mixed farming operations in 
this country should be investigated. Such an experiment must of 
necessity involve considerable expense and time and will probably 
be best undertaken in cooperation with organizations or individuals 
able to furnish effective help. 
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The investigations of problems in agricultural technology, includ- 
ing cotton grading and paper-plant investigations, have continued 
under the direction of Dr. N. A. Cobb, assisted by Mr. Charles J. 
Brand, in charge of paper-plant investigations; Mr. W. E. Chambers 
and Mr. D. E. Earle, in cotton standardization; and by Dr. Albert 
Mann in general technological and microscopic work. 

The appropriations made for the work conducted by the Office of 
Agricultural Technology, together with the state of its several proj- 
ects, have made it necessary to devote the greater part of its energies 
to work connected with cotton standardization, paper-plant investi- 
gations, and the plant-attacking nematodes. The growth of the 
cotton work has necessitated the employment of additional expert 
and clerical assistants, while the cotton and nematode work has 
made it necessary to increase the force of laboratory aids from 
three to nine within the year. The premises have been further fitted 
for special work. All of the yard and area space has been roofed 
and converted into available working and storage space. Addi- 
tional machinery has been installed for both the paper and cotton 
work, and the building formerly known as the denatured-alcohol 
plant has been taken over from the Bureau of Chemistry for use as 
storage space, for the installation of a cotton gin, and in preparation 
for a portion of the paper-plant work. 


Corron STANDARDIZATION.—FEarly in the year the preliminary dis- 
tribution of the first sets of the official cotton grades for the purpose 
of familiarizing the cotton industry with the nature of these types 
was completed. Sets were placed with the principal cotton ex- 
changes, with the members of the advisory committee, and with 
textile schools and agricultural colleges. The general sale of the 
grades was begun in September, since which time they have been 
supplied to all applicants upon payment of $35. Seventy-nine sets 
were sold within the year, and the present year opens with a notice- 
ably quickening demand for these types. 

At the beginning of the year New Orleans was the only cotton 
exchange which had formally adopted the official grades as the 
basis of its operations. Within the year similar action has been 
taken by the exchanges at Memphis, Galveston, Mobile, Natchez, 
Little Rock, St. Louis, Charleston, and Macon. Several exchanges 
still have the question of the adoption of these grades under con- 
sideration. The types are now distributed to 22 States and have won 
the approval of all classes of people in the cotton industry as to the 
manner of their preparation. 

A detailed card-record system has been devised which is designed 
to show the complete history of each set of grades sent out by the 
department. The geographical distribution is also recorded on skele- 
ton maps. 

As the permanence of the original standard is all important to the 
continued usefulness of the official grades, the work of preserving a 
sufficient number of these types in vacuum storage to serve as stand- 
ards for many years to come has been actively pushed. Fifty sets 
have been most carefully prepared by our experts, assisted by ex- 
perts from the New York and New Orleans exchanges, and the work 
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of actually inclosing the types in glass tubes is rapidly progressing. 
The final operation of evacuating and fusing off will follow in the 
immediate future. 

Several demonstrations of the practical usefulness of our method 
for accurately determining the length of staple of cotton have been 
made within the past year, and great interest is shown by all those 
engaged in the industry who have seen this method, which has most 
important applications in every part of the cotton industry. 

(1) It is of use to the breeder of cotton, since it permits a study to 
be made of the relative proportions of long and short fiber on indi- 
vidual seeds and on the various portions of the same seed. It also 
enables a more accurate estimate to be made of the staple of a given 
plant or a given seed. 

(2) It is now possible for the first time to say definitely what 
effect ginning has on the length of staple. By taking a carefully 
picked sample of cotton and running it through the gin at different 
speeds and in different ways it is possible by measring the staple to 
ascertain the optimum conditions for staple. A comparison of these 
results with the output of the gin will enable the operator to select 
such speeds and other factors as may best meet these conditions. 

(3) When the cotton becomes an article of commerce, the length 
and evenness of its staple are the factors that above all others de- 
termine its value for spinning purposes. Hitherto the methods of 
making these determinations have been very crude. It has not yet 
been possible to accomplish this accurate stapling at a price that will 
admit of its application to a single bale of cotton, but the price is 
being constantly reduced and the time is probably not far distant 
when it will be so cheap that it may be applied in a good many of 
the ordinary transactions in cotton. Meanwhile, this accurate 
method of stapling is a means for standardizing the rougher methods 
that prevail in this respect. A study has been made of the methods 
of high-class experts in all branches of the industry with a result 
showing that on an average experts do not estimate within an eighth 
of an inch of the actual length of the staple. They nearly all esti- 
mate too high, but do not show any uniformity in this respect. In 
important arbitration cases, this method of stapling will be of great 
value. Instances of this are believed already to have arisen. 

(4) Accurate measurement of the staple has an important appli- 
cation in the spinning of cotton. Machines are adjusted to handle a 
given length of staple and it is important that they be supplied with 
cotton suitable to their adjustment. It is also important to know 
whether the adjustment marks on machines are what they pretend to 
be. Hitherto there has been no certainty of determining either of 
these points with accuracy. 

(5) A matter of very great importance is the quantity of good 
spinnable fiber lost in the waste from the mills. Here again there 
has been no accurate means of determining how much spinnable 
fiber is left in the waste. Examinations have been made during 
the year of a number of wastes with very striking results. This 
method can undoubtedly be made the means of a more careful ad- 
justment of machinery so as to save valuable fiber which now goes 
into the waste. 

An application of this method of stapling is being made in the 
interests of cotton growers. A good chance to improve the quality 
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of the growers’ product through improvement in ginning is un- 
doubtedly opened up. It has been determined to institute speed 
tests on saw gins, the idea being that as saw gins are used to gin the 
bulk of the cotton crop it is of fundamental importance to know 
exactly the effect of different speeds, etc., on the length of the staple. 
These speed tests will be followed by others relating to the form of 
the teeth and other details of the machine. 

Preparatory to undertaking the ginning tests a lot of 1,000 pounds 
of specially picked long-staple cotton and a similar lot of Upland 
cotton were obtained. A 60-saw standard-driven gin was purchased 
and installed in the building formerly used as a denatured-alcohol 
plant. The gin was selected as representing a type widely used and 
best calculated to give results which will be intelligible to the greatest 
number of cotton growers. With the aid of the devices for accurate 
measurement of length of cotton staple a detailed study is being 
made of the effect upon the fiber of running the gin at various 
speeds. Other factors which influence the action of the gin on the 
cotton will be taken up for investigation as opportunity is presented. 

An effort is being made to standardize and record the color of 
cotton samples by means of several known colorimeters, by the use of 
combinations of dry colors, mineral fibers, tinted tile, and other de- 
vices. Within the past year much correspondence and investiga- 
tional work has been carried on in connection with this effort. 


PAPER-PLANT INVESTIGATIONS.—The most important work of the 
year in connection with the investigations of crop plants which may 
be used for paper making has been in the practical testing of the value 
of a food extract which 1s obtained from cornstalks as a preliminary 
to their conversion into paper pulp. Preliminary experiments have 
shown that corn, broom corn, and rice straw yield under hot-water 
extraction almost the entire nutritive value of the dry material. 
Feeding tests conducted by the Bureau of Animal Industry with two 
animals early in the year indicated that the food extract thus ob- 
tained contained no poisonous substance and produced no injurious 
effects. As the practicability of utilizing cornstalks for paper mak- 
ing is closely connected with the value of the by-products which are 
obtained, arrangements were made to produce the food extract in 
sufficient quantity to conduct a more conclusive test as to its value for 
use with different classes of animals. Funds for this work were not 
available until late in the winter, but Mr. C. J. Brand, of this office, 
succeeded in installing a plant in Chicago, Ill., when enough extract 
was produced to conduct a feeding test of one month with a herd of 
20 dairy cattle. This test was conducted by officers of the Bureau of 
Animal Industry. The report of the Dairy Division of that bureau 
shows that the extract had a considerable feeding value, but as the 
test was made at the very end of the stall-feeding period and the 
animals were kept from pasture two or three weeks beyond the usual 
time in order that the test might be completed, it is believed that the 
results are less favorable than they would have been if the test had 
been made earlier in the winter. The work was also handicapped by 
the quality and quantity of material for extraction which was avail- 
able at that season of the year. The extract actually used in this 
feeding test was inferior in quality to that which has been produced 
in earlier and in succeeding experiments. 
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A test of this same extract made with hogs by the Bureau of Ani- 
mal Industry at the experiment farm at Beltsville, Md., indicated a 
much higher feeding value. 

The results of these two feeding tests appear so encouraging that 
plans are being made to produce a larger quantity of extract this year 
from material harvested at the time which appears to be most favor- 
able for both extract and fiber production. 

As a result of the work on other materials conducted at Cumber- 
land Mills, Me., it may be stated that broom-corn stalks have been 
shown to be an immediately available material for paper making. 
A large assortment of materials has been collected for experimental 
work during the coming year and a quantity of finished paper has 
been produced from several classes of crop waste handled both alone 
and in combination with varying percentages of wood pulp. The 
practical value of these papers for book purposes has been tested by 
the use of five kinds in a circular of the bureau series. Considerable 
additions have been made to the paper-making machinery in Wash- 
ington. 

In connection with the paper project a large number of materials 
are being examined by Dr. Albert Mann, who is making careful 
measurements of the fibers of various wild plants and a study of 
the relative proportions of various classes of tissue in the hope of 
finding an exceedingly fine fiber which can be used for plating paper 
made from coarser vegetable fiber, thus decreasing the amount of 
foreign matter which is now used to give a smooth surface to book 
papers. These studies have other important objects. 


Crop TECHNOLOGy.—Owing to the very limited funds available, it 
has been impossible to prosecute very actively the various projects 
under the general head of crop technology, and attention has been 
chiefly given to one of the miscellaneous projects, the study of plant- 
attacking nematodes. A great variety of material has been sent to 
this office within the past year for examination, and the investiga- 
tions indicate that the injurious species of nematodes are very widely 
distributed and highly injurious, especially in the Southern States. 

Studies have been undertaken to determine the normal nematode 
population of certain classes of soils and of soils the crop history of 
which is definitely known. By this means it is hoped to learn the 
effect of certain systems of cropping upon the most common and in- 
jurious species. A large number of soil samples from the Arlington 
Experimental Farm have been examined, and collections are being 
secured from abroad for comparison with native species. 

The constantly increasing importance and widening scope of this 
work demand a larger expenditure of time and energy each year. 


ILLUSTRATION AND PROJECTION.—Further improvements and adapta- 
tion of projection methods in the measurement of cotton and paper 
fibers have been worked out, and the value of the solar projector for 
illustration has been further demonstrated. Improvements have 
been made in the use of the camera lucida, and a study of screens 
has resulted in the preparation of an aluminum-covered screen which 
is considered an improvement for projection work, 
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STUDIES OF PLANT FIBERS. 


In the investigations of plant fibers, in charge of Mr. Lyster H. 
Dewey, special attention has been given to hemp, flax, sisal, and 
zapupe, products represented by importations averaging $16,000,000 
annually, a large proportion of which could be produced with profit 
in our own country. 


Heme INVESTIGATIONS.—Experiments in growing hemp on the State 
farms in Wisconsin, in cooperation with the Wisconsin Agricultural 
Experiment Station, have been continued with gratifying results. 
This hemp has been pronounced superior to any grown in Kentucky 
in many years. The fertile soil in Wisconsin produces a uniform 
growth of stalks with a very thin woody shell and consequently a 
larger percentage of fiber. The stalks in Kentucky are more woody 
and therefore more difficult to ret properly and much more difficult 
to break. Since the success of these experiments depends largely 
upon the development of suitable machinery for preparing hemp 
fiber, various types of hemp brakes are being tested. ‘There seems 
to be ample ground for the belief that when this feature of the prob- 
lem has been solved hemp will prove a valuable addition to crop 
rotation in Wisconsin. The success attained in the experiments thus 
far has been sufficiently encouraging to warrant farmers in enlarging 
the area devoted to this crop. 

Experiments with hemp which were undertaken last year at sev- 
eral places in Iowa in connection with the Iowa Agricultural Ex- 
periment Station have given promise of satisfactory results. Work 
on the development of improved varieties is being continued with 
considerable success. 


FLAx INVESTIGATIONS.—The continued careful selection by scien- 
tific methods of flax plants of superior types grown for the produc- 
tion of fiber under close observation in nursery plats in eastern 
Michigan has yielded large quantities of valuable material for prop- 
agation. A setback has been encountered in the wilt which has 
attacked a number of the experimental! plats during the past summer. 
While this difficulty is a serious one, it furnishes an opportunity for 
experiments in the development of wilt-resistant types, a phase of 
the work which has been undertaken in the hope of obtaining satis- 
factory results in this direction during the coming season. 

Satisfactory results are being obtained in the work under way in 
Minnesota and adjacent States for the selection of flax plants with a 
view to the adaptation of improved and uniform varieties grown for 
seed, special attention being given to the increased production of 
flaxseed to meet the urgent need for this commodity in the manu- 
facture of linseed oil. 


SisAL AND OTHER HARD FIBERS.—Experiments in the cultivation of 
sisal, henequen, and zapupe near Yauco, P. R., carried on_in co- 
operation with the Porto Rico Agricultural Experiment Station, 
have given excellent results in the growth of the plants. In order te 
avoid the mistake of cutting leaves too soon, thus injuring the plants, 
it has been decided to postpone harvesting leaves for the first crop of 
fiber until the coming season, when a larger number will be available. 

The cooperative experimental plantings of sisal, cabuya_blanca 
from Costa Rica, and two varieties of zapupe from eastern Mexico, 
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undertaken last year on Sugar Loaf Key, Fla., are being continued 
with promise of a successful outcome. During the fall of 1910 these 
experiments sustained considerable damage from hurricanes; never- 
theless, a large proportion of the plants withstood the conditions, the 
growth made by the sisal plants Geitiy especially encouraging. 


PLANS FOR FUTURE WorK.—In order to obtain the results expected 
from the experiments now in progress, plans are being made for the 
continuation of the work along the general lines already under way, 
as follows: 

(1) The extension of cooperative hemp work, encouraging its cul- 
tivation over a wider area; (2) the further investigation of hemp 
machinery with a view to reducing the cost of handling the crop; 
(3) the breeding of flax of improved fiber and better seed varieties, 
with special attention to soil and climatic effects; and (4) the further 
introduction of fiber-producing agaves and other hard-fiber plants 
through investigation in Mexico of the varieties found to be most 
promising for cultivation in this country. 


TAXONOMIC AND RANGE INVESTIGATIONS. 


The taxonomic and range investigations have continued under the 
direction of Mr. F. V. Coville. 


DoMESTICATION OF THE BLUEBERRY.—The results of the experiments 
on the domestication of the blueberry have been published. The 
most important point remaining to be determined before blueberry 
culture could be definitely recommended as an agricultural industry 
was the return from a blueberry plantation in actual productive 
operation. Several years would have been required to secure this 
information experimentally. One of the results of publication, how- 
ever, was to bring to the knowledge of the department the actual 
existence of a blueberry plantation near Elkhart, Ind., more than 20 
years old. This plantation, which was examined during the past 
year, was established about 1889 on a piece of sandy bog land con- 
taining wild blueberry plants. This bog the owner drained, cleared 
of brush, and set with wild blueberry plants of bearing age. The 
plants were procured from large swamps in southern Michigan. 
They were set in rows at a distance of 8 feet each way and were kept 
clear of all other growth by shallow cultivation supplemented by 
hand weeding. The plantation has been very productive and profit- 
able, the net profits this year being a little more than $160 per acre. 
Exact records for the earlier years are not in existence. 


IMPROVEMENT OF FOREST GRAZING AREAS.—The experiments in the 
National Forests in the use of coyote-proof fences for the pasturage 
of sheep and for lambing inclosures, improvements in the methods of 
handling sheep so as to utilize the forage in the most effective and 
least injurious manner, studies of the methods of natural reseeding 
of destructively overgrazed ranges, and of artificial reseeding are all 
producing results of great importance in their bearing on the con- 
servation and development of the grazing resources of the National 
Forests and of other range lands as well. 

Taxonomic studies of cultivated and other economic plants are 
progressing, with special reference to the needs of other branches of 
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the bureau and of the department. A special study of the American 
wild plum, which will be useful in all horticultural work on these 
fruits, is now approaching completion. 

Studies in the classification of North American grasses are putting 
our taxonomic knowledge of this important group of plants on such 
a basis as to be useful to grazing interests throughout the country. 


SEED-TESTING LABORATORIES. 


The work of the seed-testing laboratories has been continued as 
formerly under the immediate charge of Mr. Edgar Brown. Routine 
seed testing has been carried on as in previous years at the Washing- 
ton laboratory, as well as at each of the five branch laboratories 
located in North Carolina, Oregon, Nebraska, Indiana, and Missouri. 
Each of the laboratories has shown an increase in the number of 
samples of seed received due to two direct causes, a wider interest 
in good seed and the passage of seed laws by several States. The 
Washington laboratory has continued its investigation, studying the 
distinguishing characters of the seeds of closely allied groups of 
plants and improving the methods of germination, paying special 
attention to the hard seeds and methods of treatment to obtain an 
immediate germination. 

The examination of forage-crop seeds to detect the presence of 
adulterants has continued with the very gratifying result that very 
few samples of the kinds collected in former years were found to be 
adulterated. Redtop seed, collected last year for the first time, how- 
ever, was found badly mixed with timothy. 

On June 30, 1911, the Washington laboratory discontinued its 
connection with the laboratories in North Carolina and Nebraska, as 
these stations are now in a position to continue the work. During 
the fiscal year ending in 1912 it is expected that two new branch 
laboratories will be opened in States where little attention has thus 
far been paid to the work. 

The future work of the laboratory will follow the lines of the past. 
The Washington laboratory is making no effort to increase the num- 
ber of routine tests, but is endeavoring to create an interest in seed 
testing at the State agricultural experiment stations and also to fur- 
nish any assistance possible to stations taking up the work. With 
this end in view all the attention possible is being turned toward the 
extension of investigation work. 


GRAIN STANDARDIZATION. 


The grain-standardization investigations, comprising a study of 
the harvesting, handling, storing, and transporting of grain in so 
far as these factors have a bearing on milling and feeding values 
and commercial grades, have been under the immediate supervision 
of Dr. J. W. T. Duvel. In order to facilitate these investigations, 
laboratories have been maintained at Chicago, Ill., in charge of Mr. 
W. P. Carroll; at Decatur, Ill., in charge of Mr. C. A. Russell; at 
Fargo, N. Dak., in charge of Mr. Clyde H. Bailey; at Kansas City, 
Mo., in charge of Mr. E. L. Morris; at New Orleans, La., in charge 
of Mr. L. M. Jeffers; at Baltimore, Md., in charge of Mr. Laurel 
Duval; with field stations at Columbus, Nebr., and Coffeyville, Kans. 
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TRANSPORTATION AND STORAGE INVESTIGATIONS.—Good progress has 
been made in determining the changes which took place in grain 
while in transit or in storage, special attention having been given 
to the rate and degree of deterioration and to shrinkage as influ- 
enced by moisture content, soundness, climatic conditions, ete. The 
results of three special experimental shipments of four cars each 
from Baltimore to Chicago and return show that there is an appre- 
ciable “natural shrinkage” in corn during transit in cars, the 
amount of shrinkage depending largely on the quality and condi- 
tion of the grain and the temperature and bier OE of the atmos- 
phere. Similar results were also secured on several 500-bushel lots 
of shelled corn stored in the hoppers of large elevator scales, the 
grain in each case being held until it showed distinct signs of going 
out of condition. Additional storage tests were likewise made with 
several lots of grain representing different grades, the results almost 
invariably showing that the rate of deterioration increases as mois- 
ture content increases. Special attention was also given to American 
export corn, five cargoes, representing more than a million bushels, 
being accompanied to European ports, observations being made 
during transit, with careful comparisons and analyses, to show the 
relative condition of the corn at the time of loading and at the time 
of discharge. Definite temperature records were also secured on two 
additional cargoes, and samples were taken from numerous miscel- 
Janeous cargoes at the time of discharge in European ports. The 
results of this work show that the condition of the grain at the time - 
of loading and the place of stowage on the ship are the principal 
factors in determining the degree of deterioration. 


GRAIN HANDLING AND MILLING INVESTIGATIONS.—In all of the out- 
side laboratories a large number of samples have been analyzed for 
the grain trade. Milling work in cooperation with the North Da- 
kota Agricultural Experiment Station has been continued, and mill- 
ing tests have been made on a large number of samples relating to 
different classes, varieties, and commercial grades of wheat as a basis 
for standard grades; also on samples containing various known quan- 
tities of different kinds of damaged kernels and on samples contain- 
ing known quantities of various kinds of weed seeds, known in 
grading as “dockage,” in order to determine the effect of these 
mixtures on the relative values of the wheat. Considerable work has 
been done to show the effect on grade and commercial value of farm 
methods of harvesting and handling grain; the handling and grading 
of grain in both country and terminal markets have been studied ; 
preliminary investigations have been carried on concerning the dry- 
ing of corn in commercial driers, and the bleaching of low-grade oats 
has been investigated and the results of the investigations published. 
Preliminary work has been done to determine the fundamental 
causes responsible for the deterioration of commercial grain, the 
effect of biochemical changes which take place after harvesting and 
during storage, and the changes in the chemical composition of grain 
during deterioration. 


PLANS FOR FUTURE WorK.—During the ensuing fiscal year work 
will be carried on along similar lines and will be extended to include 
the study of the methods of handling and grading wheat in the 
States of Washington, Oregon, Idaho, Montana, and California, 
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and the methods of handling, marketing, and grading rice in Louisi- 
ana, Texas, Arkansas, and South Carolina. 

During the fiscal year ending June 30, 1913, it is planned to extend 
very materially the investigations on rice and to take up the com- 
mercial grading and handling of kafir. 


GRAIN INVESTIGATIONS. 


The general adaptation, breeding, and other work on grains has 


continued under the immediate charge of Mr. M. A. Carleton. 

WINTER-WHEAT EXTENSION.—Experiments with winter wheat con- 
tinue to give good results, and the area devoted to winter-w! eat 
growing has been extended considerably to the north and west by the 
use of hardier strains, such as the Kharkof. The annual production 
of this variety alone in the United States is now about 20,000,000 
bushels. Especially interesting results have been obtained the past 
year in the Judith Basin of Montana and in eastern Oregon. A 
circular discussing winter wheat for western South Dakota has been 
issued, 


Durum wHeat.—The most important feature in relation to durum 
wheat is the recent considerable increase in its use in this country. 
The exports are not now so large, indicating that with an annual 
production about the same as heretofore much more of this wheat 
is being used at home. In addition to its use for bread making it is 
now being employed much more extensively in the manufacture of 
breakfast foods. A number of such foods are made largely from 
durum wheat, and one of the most prominent breakfast-food com- 
panies in the United States is now using this wheat entirely. 

Experiments have been continued with some promise of success 
with the purpose of producing a winter variety. Through hybrid- 
ization new strains have also been developed that are beardless, an 
important character for the farmer. 


OTHER CROPS IN ROTATION WITH CEREALS.—In addition to the usual 
success obtained with cereals following other crops, such as legumes 
and rye plowed under green, especially interesting results were noted 
at Chico, Cal. Land which had been cropped for three years with 
alfalfa (1907-1909) and on which corn was grown in 1910 was sown 
with Chul wheat following the corn and in 1911 gave a yield of 87 
bushels per acre. The same wheat sown on ground that had been 
continuously cropped with grain for three years produced 30 bushels 
per acre. 


INFLUENCE OF ENVIRONMENT ON THE COMPOSITION OF GRAIN.—Sev- 
eral new experiments to determine the influence of environment have 
been started the past season. In all experiments of this kind under- 
taken recently only pedigreed seed is being used—that is, seed that 
has been increased from a single mother plant, so that the most 
accurate results possible may be obtained. Results continue to show 
a greater influence of climate than of soil on the composition of the 
transferred seed. 


TIME AND RATE OF SEEDING GRAIN.—Most of the experiments relating 
to the time and rate of seeding grain indicate that the best rate of 
seeding is a little less in every locality than that which is commonly 
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practiced and that the date of fall seeding in many localities should 
be a little later than that generally chosen. 


Winter EmMMeER.—Recent investigations of winter emmer have 
shown the important fact that it may be much improved in hardiness. 
A particular strain has been developed from a few plants surviving 
the winter several years ago in northern Wyoming which has re- 
mained completely winter resistant, though during the winter of 
1909-10 the temperature fell to —20° F. It now remains to be 
determined whether this improved strain will survive in the same 
latitude east of the Rocky Mountains. . 

The value of emmer as a drought-resistant feeding crop is becoming 
realized, and much popular interest in winter varieties has been awak- 
ened. Some very good results with Black Winter emmer have been 
obtained at the experiment farms. 


EXPERIMENTS WITH PRoso.—Particular attention has been given to 
experiments with the large-seeded Russian millet correctly known as 
proso. The indications are that this crop will succeed under condi- 
tions and in localities heretofore unsuspected. Particularly good 
results were obtained under irrigation at Huntley, Mont., in coopera- 
tion with the Office of Western Agricultural Extension. However, 
at the same place the same varieties were also very successful under 
dry-farming methods. Proso has done well at almost all northwest- 
ern experiment farms. The Black Voronezh variety is uniformly 
the best. 


DryY-LAND GRAIN INVESTIGATIONS.—The extremely severe drought in 
the Great Plains, from western North Dakota to western Oklahoma, 
has given an unusual opportunity the past season for showing the 
superiority of drought-resistant cereals. The hard winter wheats have 
done especially well in comparison with the softer varieties, while 
the Swedish Select oat, the Ghirka spring wheat, and several varie- 
ties of barley have shown much superiority over other less resistant 
cereals. The number of experiments to determine the best time and 
rate of seeding dry-land grains and the best methods of cultivation 
have been considerably increased. New grain-experiment farms have 
been established in cooperation with the State stations at Downey, 
Idaho, and Burns, Oreg. 


Oar InvesticaTions.—Experiments for the purpose of developing 
hardier.winter varieties of oats have been continued with still better 
results. Progress has been made in the development of new strains 
intended to resist lodging. In hybrids of Sixty-Day and Kherson 
oats with other varieties several strains appear to be smut resistant; 
some also appear to be more resistant to rust than other varieties. 

The Swedish Select oat, introduced by this department, continues 
to show its good qualities in the Northern States, about five-eighths 
of the total crop of Wisconsin, or 50,000,000 bushels annually, being 
of this variety. The Sixty-Day, another introduction, has done 
equally well in other portions of the country. 


BarRLEY INVESTIGATIONS.—Investigations of barley are conducted 
under the immediate direction of H. B. Derr and Harry V. Harlan. 
Experiments with Arlington, the new awnless winter barley, have 
progressed with considerable success. Seed of this hybrid has been 
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sent to all of the State experiment stations in the South and West 
where winter barley would be likely to succeed and excellent results 
have been reported from many localities. Owing to its high stooling 
qualities this variety gives promise of being very productive. 

From about 60 different forms of pedigreed barley sown at each 
of five points in the North and West some interesting facts were 
learned, but particularly at the cooperative experiment farm at 
Moccasin, Mont. In one group every selection was promising, the 
six strains all possessing characters in common. 

About 400 pedigreed strains and several hundred hybrids are under 
experiment at St. Paul, Minn., in cooperation with the State station. 
The Swan Neck variety is gradually becoming acclimated and did 
especially well the past year in Minnesota. From a hybrid of the 
South African crossed with the Manchuria variety results have been 
obtained showing a striking reversion to ancestral characters. 


GRAIN-SORGHUM INVESTIGATIONS.—The work with the dry-land 
grain-sorghum crops has been continued under the immediate charge 
of Mr. Carleton R. Ball. The season of 1910 was a severe one in 
much of the grain-sorghum belt. Such a condition following the 
drought of 1909 enabled the new dwarf and early strains to show 
their superiority over the taller and later sorts. In spite of the in- 
tense drought the yields were larger than in 1909, due to thinner 
stands, which emphasizes the need of insuring against crop loss from 
drought by planting thinly each year a part of the area grown in 
these crops. Improved strains distributed by this bureau produced 
the only crops grown by many new settlers in the Southwest. 


Rice INVESTIGATIONS.—The rice investigations under the direction 
of Mr. C. E. Chambliss have continued along lines already projected. 
In the Louisiana investigations much progress has been made in 
solving the problem of controlling red rice largely through proper 
crop rotations and thorough cultivation. During the year experi- 
ments with rice have been permanently established at Beaumont, 
Tex., where the investigations will be similar to those in Louisiana. 
In California experiments are being conducted at nine different 
points. Some unusually good results have been obtained. The re- 
sults of investigations in Florida indicate that success may be ob- 
tained in rice cultivation without irrigation on the prairies now being 
settled. 


CEREAL DISEASES.—In the cereal disease work in charge of Mr. 
Edward C. Johnson studies of the life history of rust have been con- 
tinued. Several resistant hybrids adapted to Minnesota conditions 
have been established and the seed is being increased. Experiments 
for the purpose of improving methods in this type of breeding are 
in progress. 

It has been demonstrated that the head smut of sorghum is not 
caused by external inoculation of the seed, as in stinking smut of 
wheat, or by local infection, as in corn smut, but is similar to that 
of the loose smuts of barley and wheat; that is, by infection at an 
early stage in the plant’s life. 

Rice diseases are being studied, particularly “ straight head,” which 
caused losses of 50 to 75 per cent of the crop on many piantations in 
Arkansas, Louisiana, and Texas in 1910. 
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A special study has been commenced to determine the relations of 
the imperfect fungi in the soil and air to deterioration in yields of 
grain, the results of which should throw some light on soil-fertility 
problems and questions of crop rotations. 


PAaciric COAST INVESTIGATIONS.—In the investigations on the Pacific 
coast, under the direction of Mr. H. F. Blanchard, the Chul and 
Fretes varieties of wheat continue to make a better showing in yield 
than others commonly sown. Chul wheat yielded at the rate of 87 
bushels per acre; Fretes, 76 bushels, and the common variety, White 
Australian, 60 bushels. All varieties made comparatively high yields. 

In the time-of-planting experiments it was found that on well- 
tilled soil December 15 is a better time for planting than November 
1 to 15. The December planting gave as high a yield and a better 
quality of grain. 

INVESTIGATIONS IN THE SouTHERN States.—A rather thorough 
preliminary survey of conditions in the Southern States shows not 
only an increasing interest in the cultivation of grains, but also indi- 
cates the possibility of much improvement in varieties, methods of 
cultivation, rotations with other crops, the use of fertilizers, ete. 
Experiments are being undertaken in cooperation with State stations, 
as far as funds permit, to determine means of improvement in these 
conditions. 


PLANS FOR THE NEXT FISCAL YEAR.—In addition to the continuation 
of ordinary lines of work the following subjects will be given special 
attention: More attention than heretofore will be given to the de- 
termination of the best crops to grow in alternation with cereals 
and to methods of cultivation. Further experiments will be con- 
ducted to determine the adaptation of varieties of proso (millet) to 
different sections and the best methods of handling the crop. In 
the investigations of durum wheat, kafir, and durra sorghums further 
tests of the flour from these grains for use as human food will be 
made. The value of winter rye and buckwheat in localities where 
these cereals are not now grown to any considerable extent will be 
determined. Considerable time will be given to the development of 
hardier winter strains of oats and barley. An important line of 
experiments will be undertaken with broom corn, and special atten- 
tion will be given to the matter of the adaptation of kowliang 
sorghums to new areas. Rice experiments will be continued in Cali- 
fornia, and further work will be undertaken in Arkansas and Florida, 
if funds available permit. 

In cereal diseases further investigation will be made of the methods 
of preventing smuts of the small grains. The relation of imperfect 
fungi in the soil to deterioration in the yields of grains will be 
studied, further studies will be made of the sorghum smuts, and an 
effort will be made to obtain additional information on the life his- 
tory of rusts. 

Experiments will be undertaken to determine the varieties of 
cereals best adapted to the South, the proper rotations of other 
crops, and the best methods of cultivation. 


CORN INVESTIGATIONS. 


The work of the Office of Corn Investigations has continued under 
the direction of C. P. Hartley, with Ernest B. Brown, Curtis H. 
Kyle, L. L. Zook, and J. G. Willier in charge of field investigations 
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at series of points ranging from the southern to the northern por- 
tions of the United States. This arrangement insures a broad 
knowledge of the crop as affected by environment, and it also af- 
fords opportunity for each investigator to give personal attention 
to field experiments for almost the entire year. Better and more 
profitable corn crops is the object of this work, which is conducted 
with and for the farmer. By farmers who have observed the results 
of these investigations the work is highly appreciated, and applica- 
tions for conducting cooperative corn work are largely from locali- 
ties where experiments have been conducted. In each locality in 
which the best varieties and methods of breeding, seed preservation, 
and culture have been investigated, the yield and farmers’ profits 
have been increased. 


SUMMARY OF THE YEAR’S WORK. 


The various lines of cooperative corn work have given both im- 
mediate and far-reaching results of great value. The breeding work 
and lines of special investigation conducted with breeders and 
growers bring the bureau in closest touch with the farmer, while 
the cooperative assistance rendered to corn improvers’ associations, 
boys’ corn clubs, industrial schools, and farmers’ clubs gives the re- 
sults of the investigations a much wider application than would 
otherwise be possible. 


ORGANIZATION OF CORN-TESTING CLUBS.—By the organization of local 
clubs to test the productiveness and adaptation of varieties, demon- 
strations of much value are made possible at small cost. The 
organization of such clubs and of boys’ competitive corn-growing 
clubs is strongly encouraged, and suggestions, record forms, and, 
wherever practicable, seed of some varieties for such tests are fur- 


nished. 


CooPERATION WITH CORN BREEDERS.—Some of the high-yielding 
strains of corn described in last year’s report and which have been 
improved by cooperative work with local corn breeders are now 
being grown and disseminated by a sufficient number of breeders to 
insure their distribution throughout districts to which they are 
adapted. In many localities in which it has not been possible for 
the bureau to attend to breeding work, sufficient assistance has been 
given local breeders to create an interest in corn improvement 
throughout the community. 


EAsy PROFITS FROM SEED PRESERVATION.—Last year extensive tests 
conducted by cooperators and accurate tests by the bureau showed 
that good seed preservation increased production to the extent of 5 
bushels to the acre. The results are similar to those of other seasons 
in other localities and demonstrate that as a savings bank the seed- 
corn rack returns a large interest upon the investment. They also 
show that the effects of temperature and moisture upon dormant 
seed corn need further investigation. 


CROSSBREEDING CoRN.—The influence on yield of crossbreeding cer- 
tain varieties is set forth in a recent bulletin, which covers the work 
of two years in four States. Of many first-generation crosses made 
and tested a few have proved much more productive than either 
parent. 
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ApAPTABILITY OF coRN.—Each succeeding year’s work more and 
more reveals the great adaptability of maize. In previous reports 
mention has been made of two series of five-year tests, which show 
that the relative productiveness of a variety in a given locality de- 
pends upon the location in which the variety has been previously 
cultivated. The past year’s tests show that the growing of a va- 
riety for but four years in a new locality may cause it to become 
much more productive there and much less productive in the origi- 
nal locality than the original seed. Varieties from Mexico and 
South America when grown in the different sections of this country 
not only assume an appearance and productiveness unlike that which 
they exhibit in their native habitat, but assume different appear- 
ances in different parts of this country. This variation induced by 
change of environment affords good opportunities for selection. 
Very profitable strains are being produced in this way and by cross- 
breeding. 


OUTLINE OF WORK NOW IN PROGRESS. 


Work IN THE corRN BELT.—The cooperative work arranged with 
local breders, corn breeders’ associations, and cooperative corn clubs 
is more extensive than last year. Investigations of methods of breed- 
ing, planting, and cultivating, of effects of cover crops and crop 
rotation, and of methods of preserving seed corn are in progress. At 
the points where strains are being bred for increased productive- 
ness these strains are being tested in comparison with many local 
and introduced varieties, and about 500 cooperative variety tests 
are in progress. Crossbred seed like that which last year proved 
much more productive than either parent is being produced in con- 
siderable quantity in order that its productiveness may be exten- 
sively tested by cooperators. 


Work OUTSIDE OF THE CORN BELT.—In many sections where the 
requirements for good corn crops are not understood, and where 
varieties and their adaptation are not considered, suggestions and 
demonstrations made by the experts of the bureau are of special 
value and greatly appreciated by those who find it advisable to grow 
corn. There are reclaimed swamps, deltas, and everglades that give 
promise of producing good corn crops as soon as adapted varieties, 
the best planting time, and the most practical methods of culture are 
determined. There are many localities in the mountains and in dis- 
tricts recently brought under irrigation where corn is not an article 
of commerce, but where it is much needed, and where present at- 
tempts at corn culture could be made doubly as profitable as at pres- 
ent. Because of the good results and appreciation which have fol- 
lowed the work outside the corn belt, as much is being done as the 
funds and force will permit. 


PLANS FOR FUTURE WORK. 


The work of breeding higher yielding strains of corn and of test- 
ing their productiveness in comparison with local varieties and 
crosses has been shown to be of such great value in the few localities 
in which it has been conducted, and is so certain to bring results of 
profit to the farmer that plans have been made for an extension of 
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this work into such districts as are poorly supplied with reliable 
and productive varieties. The field tests recently conducted by 
county corn improvers and breeders’ associations in cooperation with 
_the bureau have proved that such organized tests attended with pub- 
lic observations and field-day exercises are of more profit to a com- 
munity than very many tests by individual farmers with oppor- 
tunity for few to observe. Plans are being made to:give all possible 
assistance to these tests and of organizing competitive corn-improve- 
ment clubs with awards to those increasing the producing power of 
their corn most rapidly. Plans are also under consideration for 
making every corn farmer as fully aware of the profits of seed-corn 
preservation as are those who have built seed-corn houses and 
thereby increased their crop enough in one year to pay several times 
the expense of building. 

Important problems that can be solved by well-planned investiga- 
tions each year financially affect every corn grower. Since it has 
been demonstrated that the degree of dryness and of temperature at 
which seed corn is held during the winter greatly influences its pro- 
ductiveness, it is very important to determine the exact conditions 
that result in highest productiveness. By proper investigation other 
first-generation crosses can be discovered which, like U. S. Cross No. 
182, will prove of very great value in certain localities, and plans and 
methods for discovering such crosses and demonstrating their superi- 
ority have been adopted for various districts. Plans are made to 
extend the investigations of the insect-resistant, disease-resistant, and 
drought-resistant characters of corn and to determine the most prac- 
ticable substances for preventing insect and fungous destruction of 
germinating seed corn. 


TOBACCO INVESTIGATIONS. 


GENERAL FEATURES OF THE INVESTIGATIONS. 


The tobacco investigations of the bureau in charge of Dr. W. W. 
Garner have been continued largely along the lines followed in the 
past, although some additional problems of importance have been 
taken up. Experiments and demonstrations have been carried out in 
the more important tobacco districts of the States of Massachusetts, 
Connecticut, New York, Pennsylvania, Ohio, Kentucky, Maryland, 
Virginia, North Carolina, South Carolina, and Texas. 

The more general features of the work are the improvement in 
yield and quality by breeding and selection combined with system- 
atic variety tests, the determination of the plant-food requirements 
of the crop in the various tobacco districts, and the development of 
the best systems of crop rotation applicable to tobacco culture. Some 
or all of these problems have been taken up in each of the States men- 
tioned and while in every case the work is shaped to meet local re- 
quirements the results will afford a sound basis for developing im- 
proved methods of tobacco culture of more or less general applica- 
bility. Special laboratory and field investigations relating to curing, 
fermentation, the control of diseases, etc., are taken up in those dis- 
tricts where most needed. 

For the purposes of sound and effective practical demonstrations in 
improved methods it is recognized that, because of the fact that the 
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tobacco industry is based on a number of characteristic types, each 
requiring special methods of production, the demonstrations must be 
based on local experiment. ‘To meet this requirement field stations 
are maintained in the principal tobacco districts and the experimental 
data obtained are utilized in conducting the demonstrations illustra- 
tive of the most profitable methods of tobacco culture. 

As a counterpart to the breeding investigations which have been 
in progress for several years, experiments have been taken up this 
year with pure strains of several characteristic varieties of tobacco 
for the purpose of making a systematic study of the effects of environ- 
ment on the habits of growth of the plant and on the quality of the 
cured leaf. 


INVESTIGATIONS IN CIGAR-TOBACCO DISTRICTS. 


Work IN THE Connecticut VALLEy.—Cooperative studies with 
growers as to the value of the steam sterilization of seed beds in con- 
trolling calico or the mosaic disease have been continued, as have also 
the tests with different sources of phosphorus in increasing the yield 
and reducing rust in the broadleaf section. The special feature of 
the investigations in tobacco curing in this section this year is a study 
of the effect of different temperatures on the color and other qualities 
of the cured leaf. 


Worx 1n New Yorx.—Experiments in the most profitable use of 
fertilizers and the best systems of crop rotation adapted to tobacco 
culture are in progress in- both the Onondaga and the Big Flats dis- 
tricts. 'The Haynes type of filler tobacco as improved by the bureau 
is proving very satisfactory in the Onondaga district. 


Work 1n Pennsytvania AND Ounto.—The work in Pennsylvania, 
which at present is confined to Lancaster County, consists in the im- 
provement in yield and in uniformity of the filler types by breeding 
and selection. A detailed study with respect to yield is being made 
of selected strains of Pennsylvania Broadleaf. In Ohio cooperative 
tests with growers are being made of several promising hybrids 
adapted for filler purposes and these are being introduced to the 
trade. 


Work 1n Trexas.—The demonstrations of the best methods of ferti- 
lizing and the best systems of crop rotation adapted to the growing 
of filler tobacco from Cuban seed which were begun last year at 
Nacogdoches in cooperation with the State experiment station are 
being continued this season. Comparative tests of several desirable 
varieties of filler tobacco are also being made. 


INVESTIGATIONS IN MANUFACTURING AND EXPORT TOBACCO DISTRICTS. 


Investigations are in progress this year in Maryland, in the Burley 
and Hopkinsville districts of Kentucky, in the sun-cured, the fire- 
cured, and the flue-cured districts of Virginia, in the “ old belt ” of 
North Carolina, and in the “ new belt ” of North Carolina and South 
Carolina. The average yield of tobacco per acre, owing primarily 
to depletion of the supply of humus in the soils, is far less than it 
should be in most of these districts. The problem of introducing 
legumes into tobacco rotations, which offers some difficutiy because 
of the effect of these crops on the quality of the tobacco, is receiving 
special attention this year in Maryland and the Carolinas. 
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Work 1n Kentucky anp Marytanp.—The study of the compara- 
tive value of several strains and varieties of Burley tobacco and of 
the fire-cured types is being continued at Lexington and Hopkinsville 
in Kentucky. Tests are being made at Hopkinsville to determine 
the best available source of phosphorus for the tobacco crop. In 
Maryland the prolonged drought has made it impossible to carry out 
certain features of the investigations this year, but the fertilizer ex- 
periments are being continued and special tests as to the possibility 
of utilizing cowpeas, crimson clover, and vetch in improving the 
tobacco lands without injuring the quality of the tobacco have been 
taken up. 


Work 1n Viroernta.—A change in the plan of conducting the co- 
operative tobacco experiments in Virginia has been made, whereby 
the management of the local stations in the several tobacco districts 
is left in the hands of the State experiment stations, while the super- 
vision of the tobacco work at these stations remains with the bureau. 
The experiments and demonstrations are being continued along prac- 
tically the same lines as in the past. 


Work 1n Norrn Carouina AND SoutH CaroLtina.—Owing to the 
largely increased appropriation of the State in support of the work 
the investigations in North Carolina have been very much extended 
this year, and experiments are now in progress in each of the three 
sections of the State producing different modifications of the flue- 
cured type. The various local types and strains of tobacco are being 
given comparative tests as to yield and quality of leaf produced and 
two new hybrids are being developed to secure increased yields. Fer- 
tilizer tests and crop-rotation studies with special reference to the use 
of cowpeas and crimson clover as soil improvers are in progress at 
each of the three local stations. It is planned to utilize the experi- 
mental data thus obtained as rapidly as available in making prac- 
tical demonstrations in cooperation with leading growers in improved 
methods of tobacco production. 

Experiments in improved methods of flue curing have been taken 
up and investigations looking to the control of the Granville wilt have 
been continued in Granville County, these features of the work being 
conducted in cooperation with the State station. 

The work in South Carolina, which is located in Florence and 
Clarendon Counties, is along essentially the same lines as in North 
Carolina and includes tobacco breeding and variety tests, fertilizer 
experiments, and crop-rotation studies. 


PLANT-NUTRITION INVESTIGATIONS. 


The investigations in charge of Dr. W. W. Garner relating to 
some of the fundamental problems in plant nutrition of a general 
nature have been continued along the same lines as last year. The 
work includes laboratory studies and field experiments under vary- 
ing soil and climatic conditions, the facilities at the Arlington Ex- 
perimental Farm being utilized as far as practicable. 


RELATION OF NUTRITION TO THE CHARACTER AND COMPOSITION OF THE 
PLANT.—The specific influence of the various elements of plant food 
on the production of the valuable constituents of agricultural plants 
is being investigated. Much work has been done with cotton and 
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soy beans with respect to the factors influencing oil production, and 
this year peanuts and flax have been included in these experiments. 
In carrying out the field experiments the use of plats in a series, with 
a comprehensive system of checks, is supplemented with tests in large 
pots set in the field, the aim being to combine the desirable features 
of greenhouse pot cultures with those of field-plat tests. 


FUNCTIONS OF THE SECONDARY ELEMENTS OF PLANT roop.—A large 
number of carefully controlled field plats are being used this year in 
tests with several crops as to the value of the secondary elements con- 
tained in mineral-fertilizer salts in favorably affecting crop growth. 
Recent investigations in this field have emphasized the possible prac- 
tical importance of the subject. 

One of the principal problems in connection with these investiga- 
tions is the development of satisfactory methods for properly con- 
trolling the various factors of environment affecting plant growth, 
for without such methods little can be accomplished in differentiating 
between these several factors and heredity in crop plants. Large 
cylinders of earthenware so placed and managed as to permit the 
growing of plants under normal field conditions give promise of prov- 
ing very useful in this work. 


DRY-LAND AGRICULTURAL INVESTIGATIONS. 


The investigations in dry-land agriculture in the Great Plains area 
under the direction of Mr. E. C. Chilcott have progressed along the 
lines set forth in previous reports. As a result of a material increase 
in the appropriation for this work for the current fiscal year three 
new stations are being established. One of these is located near Ard- 
more, in Fall River County, S. Dak.; one near Tucumcari, N. Mex.; 
and the third in the southern part of the “ Panhandle” of Texas. 
The crop season has been a very trying one throughout the Great 
Plains region. Except at the extreme northern and southern ends of 
this region, the season has been exceptionally dry, and at several of 
the stations no crops were harvested. Such seasons as this fully 
demonstrate the importance of this line of investigations, and the 
need of a considerable number of these stations at different points in 
the area has been shown this year, when, notwithstanding crop fail- 
ures at some of the stations, results of great value have been obtained 
from the experiments at others. : 

The results of the investigations in crep rotation and tillage 
methods have been published during the past year. The interest i. 
this work is shown by the fact that the first edition of 10,000 copies 
of the bulletin was quickly exhausted and it has been necessary to 
issue two subsequent editions to meet the demand for information. 

Cooperative relations with the State experiment stations of the 
different States in which the work is conducted have continued cn a 
satisfactory basis. 


WESTERN AGRICULTURAL EXTENSION. 


The Office of Western Agricultural Extension, under the direction 
of Mr. Carl S. Scofield, has continued during the past year to op- 
erate a number of field stations for the Bureau of Plant Industry at 
various points in the Western States. With the exception of the 
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station near San Antonio, Tex., these field stations are located on 
projects of the Reclamation Service. By cooperative arrangements 
much of the investigational work conducted at these field stations is 
planned and to a certain extent supervised by members of the staff 
of the bureau. It is the aim to make these stations the centers for 
the investigation of various phases of the agricultural problems 
which are acute on irrigated lands and to apply the results of scien- 
tific investigation in actual field practice in the various localities. 


YUMA EXPERIMENT FARM.—The Yuma exper:ment farm, of which 
Mr. W. A. Peterson is superintendent, includes about 150 acres of 
Jand located in the Colorado River Valley near the town of Bard, 
Cal., about 7 miles north of Yuma, Ariz. During the past season 
practically the entire farm has been cleared of native growth of cot- 
tonwood and willow and about 30 acres have been leveled and laid off 
in a series of half-acre plats for use in experimental work. The 
more important lines of investigation include experiments with 
Egyptian cotton, dates, forage crops, corn, bamboo, figs, and euca- 
lypts. The farm is fairly well equipped with buildings, teams, and 
impiements, and the present facilities permit the work to be handled 
.in a very satisfactory manner. This farm is the headquarters for 
the work being done by the bureau in the way of establishing the 
culture of Egyptian cotton in the Southwestern States. Special 
phases of this work are dealt with in other portions of the present 
report. 


TRUCKEE-CARSON EXPERIMENT FARM.—The Truckee-Carson experi- 
ment farm, of which Mr. ¥. B. Headley is superintendent, is located 
on the Truckee-Carson project of the Reclamation Service, 1 mile 
south of the town of Fal’on, Nev. This farm includes about 160 
acres of land, of which about 60 acres have been leveled and pre- 
pared for irrigation. Cooperative experiments with forage crops, 
cereals, corn, horticultural and truck crops, forest trees, and sugar 
beets have been continued, and also a special investigation, in co- 
operation with the Office of Soil Bacteriology of this bureau, to 
determine the causes of the infertility of the desert land. During 
the past year considerable attention has been given to drainage by 
means of open ditches, since the farm is located in a portion of the 
project where the ground-water table is dangerously high. Special 
attention has also been given to the production of alfalfa, since the 
desert soil is deficient in organic matter, and it has been found de- 
sirable to get alfalfa well established before undertaking extensively 
other crop experiments on the land. Some of the work with forest 
trees and fruit trees has been of direct benefit to the local settlers, 
particularly the discovery that the Russian oleaster (Hlaeagnus an- 
gustifolia) is admirably suited to that region and serves a useful 
purpose for hedges and windbreaks. 


San ANTONIO EXPERIMENT FARM.—The San Antonio experiment 
farm, of which Mr. S. H. Hastings is superintendent, includes 125 
acres of land and is located 5 miles south of San Antonio, Tex. 

The cooperative investigational work mentioned in previous re- 
ports has been continued, particularly in connection with studies of 
the native plants related to the cultivated fruit and nut trees. The 
soil of this farm, which is typical of a very large section of the south- 
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ern black lands of Texas, is highly calcareous, and one of the im- 
portant agricultural problems is the finding of suitable stocks on 
which to grow fruit and nut trees, grapevines, and many ornamental 
plants. The major portion of the work on the farm is carried on 
without irrigation. ‘Twenty acres of land are devoted to a series of 
crop-rotation and tillage experiments on plats one-fourth acre in 
size, and in connection with these experiments soil moisture and 
meteorological observations are being made. 


BeLLEFOURCHE EXPERIMENT FARM.—The Bellefourche experiment 
farm, of which Mr. Beyer Aune is superintendent, is located 2 miles 
northeast of Newell, S. Dak., on the Bellefourche project of the 
Reclamation Service. During the year this farm has been increased 
from 200 to 280 acres by withdrawing from entry 80 acres of land 
adjacent to the farm on the north. The cooperative investigations 
enumerated in the preceding report have been continued, with the 
addition during the past year of some investigations in connection 
with forage crops. Up to the present time no irrigation water has 
been available on the farm. It is expected, however, that irrigation 
water will be available early in the crop season of 1912. The present 
year has been extremely dry and practically no crops have been 
produced. Notwithstanding the severe drought, however, the forest 
trees which are being grown in cooperation with the Forest Service 
have done remarkably well and are giving some valuable data as to 
what may be expected from trees in this dry region. 


KLAMATH EXPERIMENT FARM.—The Klamath experiment farm, of 
which Mr. John P. Irish, jr., was superintendent, has been operated 
on 40 acres of reclaimed swamp land in the so-called Lower Klamath 
Marsh, 14 miles southeast of Klamath Falls, Oreg. Work on this 
farm was undertaken at the request of the Reclamation Service to 
determine whether the reclamation of these lands for agricultural 
purposes would be practicable. The experiments were concluded 
early in the present crop season, and it has been decided that the 
lands are not suitable for agricultural purposes; the work has there- 
fore been discontinued. 


HUNTLEY EXPERIMENT FARM.—The Huntley experiment farm, of 
which Mr. Dan Hansen is superintendent, includes something over 
300 acres of land in three tracts on the Huntley project of the 
Reclamation Service, near the town of Osborn, Mont. Up to the 
present time only about 100 acres of land have been put into crop. 
Cooperative work with cereals, forage crops, sugar beets, and orchard 
fruits has been undertaken with offices in the Bureau of Plant In- 
dustry. The Montana Agricultural Experiment Station is cooper- 
ating directly in the operation of this farm and is paying a portion 
of the operating expenses. The experiments with sugar beets form 
one of the special features of the work so far undertaken. About 
25 acres of land are being prepared for a series of experiments in 
crop rotation and tillage methods under irrigation. It is expected 
that during the coming season additional cooperative work will be 
undertaken, particularly with the Office of Dry-Land Agriculture, 
in carrying on experiments in crop-rotation and tillage methods with- 
out irrigation. 
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UMATILLA EXPERIMENT FARM.—The Umatilla experiment farm, of 
which Mr. R. W. Allen is superintendent, includes 40 acres of land 
located 2 miles north of Hermiston, Oreg., on the Umatilla project 
of the Reclamation Service. This farm is operated under a coopera- 
tive arrangement between this bureau and the Oregon Experiment 
Station, by the terms of which the superintendent is directly respon- 
sible to the Oregon station, and the investigational work is planned 
and carried out cooperatively between the two institutions. Experi- 
ments with horticultural, fruit, and truck crops are the chief lines 
of work, some attention being given to green-manure crops and 
fertilizers. 


ScorrsBLUFF EXPERIMENT FARM.—The Scottsbluff experiment farm, 
of which Mr. Fritz Knorr is superintendent, is located on the North 
Platte project of the Reclamation Service, 6 miles east of the town 
of Mitchell, Nebr. This farm is under the administrative supervi- 
sion of the Office of Dry-Land Agriculture of this bureau, and the 
experimental work so far as this office is concerned is limited to a 
series of crop-rotation and tillage experiments occupying about 25 
acres of land. During the past year this land has been devoted to a 
grain crop with a view to getting it in proper condition for begin- 
ning the rotation experiments in the season of 1912. 


MiIscELLANEOUS COOPERATIVE INVESTIGATIONAL WorK.—In addition 
to the field stations mentioned, this office is cooperating with the 
North Dakota Agricultural Experiment Station at Williston, N. 
Dak., where Mr. A. M. Hawley is employed to supervise the irrigated 
crops at the Williston substation and to assist farmers on the project 
in connection with their problems of irrigating crops. 

In connection with the investigations on the Klamath Marsh, it 
has been found desirable to investigate the agricultural practices on 
the reclaimed swamp lands in the delta of the San Joaquin and 
Sacramento Rivers in California, and during the latter part of the 
past fiscal year Mr. John P. Irish, jr., has been conducting these in- 
vestigations from a point near Antioch, Cal. These investigations 
have to do with subjugating the raw tule land and determining the 
best methods of getting the land into crop and also in collecting data 
with respect to air drainage as related to the production of crops 
liable to damage by frost. 


PLANS FOR FUTURE Work.—With the discontinuance of the inves- 
tigational work near Klamath Falls, Oreg., it is expected that an- 
other field station will be started on one of the reclamation projects 
during the coming fiscal year. This experiment farm will probably 
be located at some point in the Pecos Valley of New Mexico, where 
there are two small irrigation projects and where agricultural 
problems with reference to the production of cotton, alfalfa, and 
orchard fruits have become acute, owing to the saline condition of 
the soil and the ravages of the plant disease known as the cotton 
root-rot, which affects not only cotton but alfalfa and many other 
crop plants. 

Investigations so far made in the delta of the San Joaquin and 
Sacramento Rivers in California indicate the importance of making 
further investigations in that region, particularly to try a number 
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of new crops. At present the number of crops which it is found 
possible to grow there is very limited. Several of these, such as pota- 
toes and beans, which are now grown extensively, are seriously 
affected by disease if grown more than one year on the same land. 
New vegetables and forage crops suitable to these rather unusual 
lands should be tried in such a way as to ascertain whether they can 
be profitably produced under existing economic conditions. 

During the past year the attention of the department has been 
called to the desirability of undertaking investigations in the Uncom- 
pahgre Valley in Colorado in the vicinity of the towns of Montrose 
and Delta. The recently completed Gunnison Tunnel has brought 
an increased supply of irrigation water into this valley and will result 
in the development of a large acreage of hitherto unused land. A 
considerable portion of the land in this valley is admirably suited to 
the production of fruit, alfalfa, and sugar beets; but considerable 
areas in the valley have soils the salt content of which is dangerously 
high. 

On both this project and in the Pecos Valley of New Mexico it has 
become evident that the long-continued production of high-priced 
orchard fruits may result in abnormal conditions of the soil which 
may jeopardize the health and vigor of the fruit trees. The nature 
of these abnormal conditions is not well understood, nor are the most 
suitable remedies known. In view of the magnitude of the interests 
involved, not only in these valleys, but.in numerous other irrigated 
regions of the West, it seems highly desirable to undertake investiga- 
tions to determine the causes of the conditions which prevail and the 
best remedies for improving them. It is therefore thought desirable 
to inaugurate as soon as possible both in the Uncompahgre Valley in 
Colorado and in the Pecos Valley in New Mexico a series of physio- 
logical and pathological investigations in connection with field sta- 
tions of this bureau in order to work on these problems of plant 
nutrition in irrigated agriculture. 


ALKALI AND DROUGHT RESISTANT PLANT BREEDING. 


The work of breeding drought-resistant crop plants, testing the 
alkali resistance of crop plants, and investigating the physiology of 
drought resistance and alkali resistance is being continued under the 
direction of Mr. T. H. Kearney. 


DROUGHT-RESISTANCE PItystoLoGy.—In cooperation with the Physi- 
cal Laboratory rapid progress is being made in ascertaining what 
factors render certain species and varieties of crop plants better 
adapted than others to dry-land agriculture. It is believed that the 
solution of this problem will greatly facilitate the work of plant 
breeding and variety testing for drought resistance. The results of 
these investigations to date indicate that the most important factor 
is economical use of the available soil moisture, as shown by a maxi- 
mum crop production with a minimum expenditure of water. Fur- 
ther light on this subject is expected from the results of experiments 
now in progress, in which many of the important crop plants of the 
arid regions are being grown side by side under such conditions that 
the quantity of water used and the amount of crop produced by each 
can be accurately determined. These studies, which are regarded as 
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fundamental in investigations of dry-land agriculture, will be con- 
tinued during the fiscal years 1912 and 1913. 


INDICATOR VALUE OF NATIVE VEGETATION.—As stated in the Report 
of the Acting Chief of the Bureau of Plant Industry for 1910, it is 
now possible, as a result of investigations carried on under this proj- 
ect in the Great Plains area, to determine with reasonable accuracy 
from the character of the native vegetation the crop-producing capa- 
bilities of new land. 

A reconnoissance has been made in portions of the Intermountain 
States (Utah, Wyoming, Idaho, Oregon, ete.) in order to locate a 
suitable area for conducting investigations along this line during the 
fiscal year 1912. In this region the object will be to determine what 
types of natural vegetation indicate land (1) suitable for dry-land 
crop production and (2) liable to injury from alkali if brought under 
irrigation. If the results warrant, this work will probably be con- 
tinued during the fiscal year 1913. 


EGYPTIAN COTTON IN THE SourHwest.—The Yuma variety, the most 
promising of the new types of Egyptian cotton developed in the 
course of this plant-breeding work, 1s being tested by farmers at 
numerous localities and is giving every evidence of being a produc- 
tive variety, yielding a high grade of fiber. The manufacturing firm 
which purchased several bales of this variety grown in Arizona in 
1909 and 1910 pronounces the fiber superior to the grades of imported 
Egyptian cotton which they have been using. 

During the fiscal year 1912 the breeding work will be continued as 
heretofore, attention being given to further improvement of the 
Yuma variety. Also, since different types of this class of cotton are 
required in different branches of manufacture, other less extensively 
tested strains which have been originated in the course of this breed- 
ing work will be tried on a field scale. 

If Egyptian cotton becomes a commercial crop under irrigation in 
the Southwest, as now appears likely, it will be necessary to continue 
the breeding work during the fiscal year 1913 in order to maintain 
the strains already developed and, if possible, to improve still further 
the quality of fiber. 


PHYSICAL INVESTIGATIONS. 


The work of the physical laboratory, which is largely cooperative 
in character, has been continued during the past year under the direc- 
tion of Dr. L. J. Briggs. 

One of the principal lines of investigation has been the measure- 
ment of physical factors influencing the development of crops in dry- 
- Jand regions which has been carried on systematically at the various 
field stations conducted by the Office of Dry-Land Agriculture in the 
Great Plains area. Similar measurements have also been made at 
the experiment farms on the reclamation projects conducted by the 
Office of Western Agricultural Extension and upon the farms of the 
Office of Grain Investigations. During the past year these measure- 
ments have been of special importance in the dry-farming regions on 
account of the exceptionally dry weather which has prevailed in many 
sections. It is under such conditions that the adaptation of crops to 
dry-land farming is most severely tested, and it is most important to 
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know accurately the conditions prevailing at such times. These 
records show definitely in many instances the cause of decreased 
yields, and taken in connection with the plat tests being carried on by 
the Office of Dry-Land Agriculture provide definite answers to many 
of the questions relating to the most advantageous use of dry-farming 
lands. 

One of the most important factors governing crop production in 
dry-farming regions is, of course, the rainfall. Another factor, how- 
ever, of almost equal importance is the amount of evaporation. The 
latter has been measured at each of the experiment farms since they 
were first established, and the data thus secured has been of the great- 
est value in the interpretation of the crop yields at the stations. A 
bulletin on this subject has been published during the past year in 
which the distribution of the rainfall and evaporation in the Great 
Plains and Intermountain States is given in detail and the relation 
of the two factors to dry farming in these regions fully discussed. 

The most important line of work developed in the Office of Physi- 
cal Investigations during the past year has been the determination 
of the extent to which different crop plants vary in their ability to 
reduce the moisture content of the soil before wilting takes place. 
Tt has been believed that drought resistance is largely dependent 
upon the ability of a crop to reduce the soil-water content lower than 
is possible in the case of nondrought-resistant crops. A long series 
of measurements made in cooperation with Dr. H. L. Shantz, of the 
Office of Alkali and Drought Resistant Plant Breeding Investiga- 
tions, has shown that all plants are practically alike in this respect. 
In other words, if the water in a given soil is nonavailable to one 
plant it is also nonavailable to all other plants. Drought resistance, 
then, does not depend upon the ability of one plant to reduce the 
moisture content of the soil to a lower point than is reached by 
another plant. The establishment: of this fact is of fundamental 
importance in the study of drought resistance, since this supposedly 
important factor can be eliminated and attention focused upon other 
matters. 

While plants do not differ materially in the percentage of water 
which they leave in a given soil at the time of wilting, this percentage 
varies to a remarkable extent according to the kind of soil used. 
Thus, plants will reduce the water content of a coarse sand to 1 per 
cent before wilting, while they will wilt in the heaviest types of clay 
with a water content of 30 per cent. It is therefore essential in con- 
nection with any critical study of field crops in regions of limited 
rainfall to be able to determine accurately the available water supply 
at any time. This is represented by the water content in excess of 
the wilting coefficient, the latter term representing the water content 
at the time the plants wilt. The extension of the above investigation 
has shown that the wilting coefficient can be quickly determined by 
several indirect physical methods without the necessity of growing 
and wilting a plant in a particular soil. Of these indirect methods 
the most satisfactory is the moisture-equivalent method, in which the 
amount of moisture which the soil can hold in opposition to a power- 
ful centrifugal force (1,000 times gravity) is determined. This 
bears a fixed ratio to the wilting coefficient, independent of the kind 
of soil used, so that the wilting coefficient can at once be calculated. 
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Among other important lines of work being conducted by this 
office may be mentioned an extensive series of field experiments at 
Akron, Colo., to determine the water requirements of crops in that 
region and the study of the physical factors determining such re- 
quirements; the influence of cultural methods upon the temperature 
and nitrification of some of the Great Plains soils; and the influence 
of electrical stimulation upon the rate of development of field crops. 


FARM-MANAGEMENT INVESTIGATIONS. 


The work of the Office of Farm Management, which has been con- 
tinued under the direction of Prof. W. J. Spillman, has for its 
object the study and application of established agricultural principles 
and business methods to the farm. The work as at present organized 
and conducted falls properly within four groups, viz: (1)Studies of 
farm practice, (2) cost accounting and farm records, (3) farm 
equipment, and (4) farm problems or extension work. 

For administrative purposes several lines of work which relate 
only incidentally to farm management have been assigned to this 
office, viz, investigations of the cactus, range investigations, weed 
investigations, hay-curing investigations, cassava investigations, and 
investigations of logged-off land. 


STUDIES OF FARM PRACTICE. 


This work embraces the entire country and is the most advanced 
of any of the lines of work carried on by the office. The investiga- 
tions in the South are under the direction of Mr. C. L. Goodrich, 
successor to Mr. D. A. Brodie, who was assigned to general super- 
visory work. The work in the Northern States is in charge of Mr. 
C. B. Smith, while that in the Western States is under the direction 
of Mr. Levi Chubbuck. 

One of the most important problems under investigation is the 
relation of farm practice to the maintenance of crop yields. The 
systems prevailing on a large number of farms and the resulting 
yields are carefully recorded. The data thus accumulated will, it is 
expected, ultimately enable the office to determine the effect on yields 
of different systems of tillage and of different crop rotations. It 
will also show the effect of leguminous crops and of all classes of 
cover crops used as green manures. The work also includes the 
study of the effect of different quantities and different methods of 
applying barnyard manure and commercial fertilizers. It also in- 
cludes a study of the effect of different types of live-stock farming on 
the maintenance of yields. Important differences have been found in 
the effect of a given system on different soils, and careful attention 
is being given to the relation of farm practice to soil types. 

In connection with this work a study has been made of cropping 
systems in several different sections, viz, on sheep farms in Vermont 
and on dairy farms in New Hampshire, which shows that much of 
the soil of these two States is gradually losing its productiveness 
under unwise cropping systems; in the potato sections of New Jer- 
sey; and in trucking sections where commercial fertilizers and high- 

riced manure from the cities are important factors. It is believed, 
bom the studies which have been made, that cropping systems in- 
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volving the use of green manures and proper rotations will not only 
increase profits on the farm, but will maintain soil fertility more 
cheaply than is being done by present methods. A study is also 
being made of the cropping systems that have been developed in 
that portion of the Columbia Basin lying close to the boundary line 
between Washington and Idaho. Special attention is given to the 
methods used in growing legumes in rotation. It is expected that 
the results of this study will be ready for publication at the end of 
this season. The study of cropping systems on farms on which 
sugar beets are grown commercially has been continued, with the 
result that in various localities certain rotations have been worked 
out. 

In connection with these studies cooperation is had with the agro- 
nomic offices of the bureau in the solution of agronomic problems in 
their territory. One of the most important lines of work conducted 
in cooperation with other offices is that of the more general introduc- 
tion of leguminous crops as a means of soil improvement and as 
feed for live stock, particularly in the South. A study of the most 
practicable method of improving worn-out pastures has been com- 
menced in cooperation with the experiment stations of Maine, Massa- 
chusetts, and New York, as well as the Office of Forage-Crop Investi- 
gations of this bureau. In the north-central tier of States coopera- 
tive experiments are being conducted to determine the varieties of 
corn best suited to rotation in the northern sections and the value 
of hairy vetch as a green manure and catch crop on the sandy lands 
of that region. In Ohio, Indiana, and Illinois better methods of 
seeding clover and its use in rotations in the corn belt have been 
worked out and a joint bulletin has lately been issued from the Ohio 
station. During the coming year work will be taken up in the 
southern portions of these States looking to the more extended use 
of cowpeas and soy beans in rotation with wheat and corn. 

Another important type of study under this general heading is that 
of the system and methods employed on successful farms. Many 
of the more important problems confronting the farmer have already 
been solved by individual farmers, and the experience of these suc- 
cessful men is gleaned for the benefit of the less successful. A num- 
ber of bulletins have been issued describing in detail the methods em- 
ployed by some of the most successful farmers in the country. These 
bulletins have a very wide circulation and are in great demand. It 
is planned to continue work of this kind until the principal details 
of all the more important types of farming in all sections of the 
country have been covered. 

Another feature of the work relating to farm practice is the mak- 
ing of working plans for farms, the aim of this work being to deter- 
mine in a general way systems adapted to various sections of the 
country. The demand for these plans is greater than the ability of 
the office to supply. : 

A reconnoissance has just been made of the Ozark region and a 
comprehensive report is now on file in the office. A similar survey 
of what was formerly Indian Territory is now under way and a 
report will be placed on file at the end of this season’s work. Some 
of the more pressing problems revealed by these reports will be made 
special subjects for study. 
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COST ACCOUNTING AND FARM RECORDS. 


A great deal of attention has been given to farm records, and sys- 
tems of bookkeeping suited to the needs of the farmer are being 
worked out in order that he may be able to ascertain the source of 
his profits and losses and the cost of the production of farm products. 
During the coming year it is hoped that a system of bookkeeping 
that will meet the needs of those farmers whose situation renders a 
system of accounting desirable and practicable will be ready for 
publication. 

Methods of acquiring data on the cost of production have now been 
worked out and very complete records of every detail of operation 
on a large number of farms are being secured. It will soon be pos- 
sible to give a first approximation of the average cost of all kinds of 
farm operations in those sections where this work is conducted. Much 
of this work has been done in cooperation with State agricultural 
experiment stations, especially those of Ohio, Wisconsin, Missouri, 
New Hampshire, and New York (Cornell University). This work 
will be extended during the coming year. 

The records obtained in the cost-accounting investigations have 
enabled the office to study the labor requirements of the different farm 
industries for all seasons of the year. Information of this kind ren- © 
ders it possible to plan a system of farming that will require approxi- 
mnately the same amount of labor throughout the year instead of 
requiring a great deal at one season and little or none at other seasons. 
A large amount of such data is required in order to obtain reliable 
averages. Such information is accumulating from year to year and 
as soon as sufficient is at hand it will be summarized and published. 

This work also includes a study of the distribution of the capital 
invested between real estate, live stock, machinery, equipment, etc., 
the labor hired, labor performed by the farmer and his family, ex- 
penditures, and income from all sources. The data obtained from 
each farm renders it possible to determine the labor income of the 
farmer and the rate of income on his investment. A report on one 
study of this kind, including every farm in four townships in south- 
ern New Hampshire, has already been published and similar work 
is in progress this year in four States. The results of these investi- 
gations give valuable information about the comparative adaptability 
of different types of farming to different sections of the country. 


FARM EQUIPMENT. 


The office has undertaken to determine the proper relation between 
the various items of equipment and buildings on the farm and to 
ascertain the relative amounts of capital which it is desirable to 
invest in the different phases of equipment in all of the principal 
types of farming. This work is new; while the results obtained are 
not extensive some of them are of great importance. Comparisons 
have been made in only a few localities of the cost of the dwelling 
and the farm income, but they indicate in a general way that the 
farmer is justified in constructing a dwelling the cost of which is 
approximately equal to the annual sum which is available for the 
living of the farmer and his family. 
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During the past year investigations of this character have been 
considerably extended and it is contemplated to enlarge them as 
rapidly as conditions will permit. An endeavor is also being made 
to establish standards of farm work and to determine the duty of 
different kinds of farm machinery. Methods have been worked out 
during the year for the collection and tabulation of data relative to 
the equipment on farms of various types, including the capital in- 
vested, the interior and exterior arrangement of buildings, gross 
income and cash expenditures, the daily duty of machinery, and the 
depreciation of machinery. Active work has been started in collec- 
ing this data in Virginia, New York, Missouri, Nebraska, and Minne- 
sota. Several hundred farms have been inventoried and some 2,500 
implements have been studied as to daily duty and depreciation. 


FARM PROBLEMS OR EXTENSION WORK. 


In order to bring home to the individual farmer and apply in a 
practical way the results of the various lines of investigation and 
study outlined, and in order, further, to assist the individual farmer 
to solve the problems peculiar to his farm, important extension work 
has been begun in a number of States. It is planned to enlarge this 
work as rapidly as the funds at hand will permit, recognizing the 
fact that it is the summation or bringing together in an applied prac- 
tical way of the best available knowledge for the upbuilding of the 
farm. ‘The work is planned so as to conduct it in close cooperation 
and full understanding with the experiment stations in the respective 
States. 

At present the plan is to employ thoroughly trained men, prefer- 
ably graduates of the agricultural college within the State where the 
work is to be done, who are not only familiar with the agricultural 
conditions within the State, but have sufficiently broad practical 
knowledge to guide farmers in the application of the leading prin- 
ciples involved. It is believed that one such leader will be needed 
for about each 20,000 farms. It is believed further that these leaders 
should be located at the State experiment stations. Under such men 
it is planned to have other men who can follow the general instruc- 
tions given by the leader and then through literature, institute meet- 
ings, personal interviews, and demonstrations render direct aid to the 
farmer. 

One of the difficulties encountered in this work is the large increase 
in the number of tenant farmers who as a rule are not interested in 
maintaining the fertility of the soil, their leases being usually made 
for short terms. The more general adoption of lease systems that 
will give the tenant an interest in maintaining the fertility of the 
soil is advocated and an effort made to induce landlords to aid their 
tenants in providing more live stock. 


SPECIAL INVESTIGATIONS. 


CACTUS INVESTIGATIONS.—Investigations are being continued at 
Chico, Cal., and at San Antonio and Brownsville, Tex., for the pur- 
pose of studying varieties and species of cacti, comparing their 
growth, using suitable ones for breeding purposes, and making 
eritical studies of the effect of different environments. Great dif- 
ference has been found in the growth of the various varieties. 
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At Chico and Brownsville stock of spineless pear is being grown 
for public distribution in cooperation with the Office of Seed and 
Plant Introduction of this bureau. During the past year about 21 
tons of stock was distributed to 1,500 applicants. Much interest is 
manifested in these plants and more stock was called for than could 
be supplied. Past experience has shown us more accurately where 
the northern limits of the profitable culture of these plants lie. It 
now appears that the area shown in Bulletin 140 of the Bureau of 
Plant Industry must be reduced about 50 per cent. 

Native spiny varieties grown at Brownsville have yielded at the 
rate of 50 tons per acre per annum, and the growth from old stumps 
the past two years promises an even greater yield. 


RANGE INVESTIGATIONS.—During the year the economic and scien- 
tific study of the grama grasses has been completed and the results 
are to be published in the Contributions from the United States Na- 
tional Herbarium. Observations are still being conducted on the 
Santa Rita Reserve in Arizona and important phases of the range 
problems are developing. 


Weep INvestTicaTIons.—Investigations regarding the control of 
quack-grass have progressed and a bulletin has been issued describing 
the best means so far known of controlling this weed. 

Work is still progressing in the study of methods for controlling 
the Canada thistle. Aside from the extensive experimental work, 
general correspondence with the farmers has resulted in getting to- 
gether the experience of many farmers who have been able to control 
this weed on their farms. 

Extensive tests are being made with herbicides for controlling vege- 
tation along driveways, railroad rights of way, etc., for which there 
is an increasing demand. Preparations have been completed for ex- 
tending this work during the coming year. Attention is also being 
given to the eradication of weeds in lawns, particularly dandelion, 
plantain, and crab-grass. 


Hay-cuRING INVESTIGATIONS.—Experimental work in the artificial 
drying of hay has been continued with satisfactory results and 
needed improvements and extensions have been made to the ma- 
chinery to meet the requirements as the work developed. The study 
of markets and market conditions for hay has been continued. 


CASSAVA INVESTIGATIONS.—The cassavas grown last year yielded a 
much heavier crop of seed than has been heretofore grown, while the 
yield of roots has been equally as good, which would seem to indicate 
that the work of acclimatization and the development of seed-pro- 
ducing strains is progressing satisfactorily. Seed was saved from 35 
out of 48 varieties grown. This seed was planted at the beginning 
of this season and made a satisfactory growth. Canes packed last 
fall in dry soil under a shed came through the winter in fine condi- 
tion and have been distributed for trial. 


LoGGED-OFF LAND INVESTIGATIONS.—As reported last year, this work 
was closed up with the end of the fiscal year, and the reports of all 
the agents at work in the various States are now on file. A compila- 
tion of all results to date has been prepared. 


810 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 
FARMERS’ COOPERATIVE DEMONSTRATION WORK. 


The cooperative demonstration work among farmers in the South 
has been conducted during the past fiscal year with increased effective- 
ness and greatly extended influence. Until April 1, 1911, this work 
was under the supervision of the late Dr. Seaman A. Knapp, and 
since that date has been in charge of Mr. Bradford Knapp. 

During the year the benefit of this work has been extended to many 
counties in the various Southern States, and the number of field 
agents has increased from 437 at the close of the fiscal year 1910 to 
581 in 1911. Of these agents, 553 are State, district, and local agents 
in demonstration work aniong the adult farmers; 9 are speciall 
engaged in the boys’ and girls’ demonstration work; and 19 are col- 
laborating in certain work connected with the institution of girls’ 
demonstration work to foster the home production of supplies. 

During the present season 89,764 men, 55,075 boys, and 3,153 girls 
are receiving direct instructions from this office. ‘This is an increase 
of 24,764 men and 13,000 boys over the number enrolled for instruc- 
tion during 1910. The work among the girls for the production of 
home supplies was begun during the past fiscal year, and will be 
extended in the fall of 1911. Indirectly the work has reached many 
more farmers and many more boys than are indicated by the figures 
presented. 


ReEsu.tts oF THE worK.—It is found practically impossible to ob- 
tain accurate reports from ali farmers instructed. Many reports 
are mere estimates and must be discarded in giving accurate figures. 
Carefully compiled reports were received from adult demonstrators 
showing the results obtained in 10,576 cotton demonstrations, with 
a. total acreage of 83,599 acres, and from 11,144 corn demonstrations, 
with a total acreage of 66,601 acres. It must be remembered also 
that this acreage is simply that which was measured and the crop care- 
fully weighed. The influence of the work extended to a great many 
more acres than those mentioned. Of the cotton farms mentioned 
6,117, comprising 68,297 acres, were in States wholly or in part 
infested with the boll weevil. A great number of additional reports 
were received from cooperators where the crops were not weighed 
or measured with sufficient accuracy to make the results of use in a 
statistical statement. LEXverywhere largely increased yields of corn 
and cotton were obtained by those who followed the methods advo- 
cated by the department in comparison with those who used ordi- 
nary methods. <A careful computation shows that the average yield 
of cotton on demonstration farms was a little more than 85 per cent 
greater than the average yield of cotton of the whole States, as shown 
by the figures of the Bureau of Statistics. Even this does not rep- 
resent the full benefit of the work, because the cotton raised under 
demonstration methods always shows a better percentage of lint than 
that grown by ordinary methods. The average yield of corn on the 
demonstration farms showed an increase of more than 93 per cent 
over the average production under ordinary methods, 

The most noteworthy feature of the demonstration work in boll- 
weevil territory during the past fiscal year has been the pronounced 
success of a large number of demonstrators in raising cotton. The 
department’s method of producing cotton under boll-weevil conditions 
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is fast being adopted by the most intelligent planters and farmers. 
This method was tested on large plantations with a large acreage 
handled by negro labor, and the success was pronounced. Demon- 
strations were made on fields ranging from 40 to 2,000 acres. In a 
number of instances with heavy infestation crops averaging practi- 
cally a bale of cotton to the acre were raised. In a 2,000-acre demon- 
stration the average of 350 pounds of lint cotton per acre was ob- 
tained, which the planter testifies is better than his average produc- 
tion per acre before the weevil came. A striking instance occurred 
where the department methods were not followed on 500 acres of 
cotton, resulting in the production of 100 bales. Near by was a 
1,500-acre plantation on which the instructions were carefully fol- 
lowed, and the crop averaged half a bale to the acre on the entire 
tract. The results of the work for 1910 have practically restored 
the confidence of the people in boll-weevil territory, especially in 
southern Mississippi and the Delta regions of Mississippi and Loui- 
siana. 

It is too early to forecest crop results on demonstration farms for 
the present season, but it is worthy of note that a most magnificent 
fight has been made by the farmers of southern Mississippi and the 
Delta regions of Mississippi and Louisiana and by those of southern 
Arkansas. In southern Mississippi and Louisiana the early drought 
in June was followed by an extremely heavy and continuous rainfall 
during July, but during that time the farmers kept up the fight, and 
creditable results are expected. This fight has been led by the agents 
of the cooperative demonstration work, and they have been largely 
instrumental in encouraging the farmers to continue it. Great credit 
is euven them by the farmers locally for saving the crop. 

ome of the important results brought about by this cooperative 
demonstration work other than those already mentioned may be 
stated as follows: An increased use of selected home-grown seed; the 
greatly increased use of improved implements and machinery on the 
farm; a great amount of deeper and earlier plowing or breaking and 
better preparation of the seed bed; great increase in the number of 
pure-bred stock introduced and grown; a greatly increased acreage 
in hay and forage crops and in permanent pastures; widespread in- 
terest and greatly increased practice in maintaining soil fertility by 
the use of leguminous crops and stable manure; a greatly increased 
tendency to grow home supplies and make cotton the cash crop. Re- 
ports from implement dealers throughout the South indicate that the 
sales of improved machinery during the past year were nearly double 
those of any previous year. The demonstrations in corn and forage 
crops have naturally led to the introduction of pure-bred hogs, horses, 
cattle, and sheep. Much of this has been due to the direct influence of 
local agents, who are constantly receiving applications for informa- 
tion regarding live stock. 


THe corn crop.—The department is still making an effort to bring 
about diversification and the production of home supplies. Great 
strides have been made in this direction during the past season. The 
figures of the Bureau of Statistics for the year 1910 show that both 
the total corn crop and the average production per acre were in- 
creased in practically all the Southern States. Taking the figures 
for the States of Virginia, North Carolina, South Carolina, Georgia, 
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Alabama, Mississippi, Louisiana, Arkansas, and Texas the increase in 
the total production of corn for the year 1910 over that of 1909 was 
158,294,000 bushels, or 45 per cent of the total increase of the crop 
of the entire United States for those years. In Mississippi the total 
corn crop was increased by more than 60 per cent and the average 
production per acre by 334 per cent, while in Alabama the figures 
are almost equally good. For the first time since the war the South- 
ern States produced such a large crop of corn that in many sections 
no money was sent out of the counties for the purchase of northern- 
grown corn. ‘The production of home supplies has placed the farmer 
upon a more profitable footing. As the necessity for advances de- 
creases with diversification and the production of home supplies, the 
bank deposits from farmers correspondingly increase. 


Work AMONG NEGROES.—Many negro farmers in all the Southern 
States are enrolled as demonstrators and cooperators, and all agents 
extend help to colored as well as to white farmers. Numerous strik- 
ing instances of rapid progress from poverty to prosperity by indi- 
vidual negro farmers and communities as a result of the teachings of 
the demonstration work are on record. In sections where the ma- 
jority of the farmers are negroes and conditions are such that it is 
possible to do so, agents of their own race have been employed. At 
present 21 colored agents are working with the farmers of their own 
race, and it is probable that the number will be increased during the 
present fiscal year. 


CooPERATION BY OTHER ORGANIZATIONS.—During the year ended 
June 30, 1911, as for a number of years heretofore, the work in sev- 
eral States has been supported by funds appropriated by the General 
Education Board of New York for cooperation with the department 
in the demonstration work. These funds during the past year were 
expended in Florida, Georgia, North Carolina, South Carolina, and 
Virginia. The funds derived from the Congressional appropriation 
were used in Texas, Oklahoma, Louisiana, Arkansas, Mississippi, 
Alabama, and Tennessee. The work in all States was carried on in 
exactly the same way and all agents, whether paid by the department 
or from the funds appropriated by the board, were selected by the 
department and are under its complete control. 

During the past fiscal year funds were appropriated by the States 
of Alabama, South Carolina, and Virginia and by many counties in 
Mississippi, Arkansas, Virginia, Texas, and other States, as well as 
by numerous boards of trade and other organized bodies of business 
men in various communities for cooperation with this demonstration 
work. The aid received by the demonstration work in this way in- 
creases yearly. In no other way is the value of this work and its 
general appreciation by the public more clearly shown. 

During the past fiscal year laws have been passed in the States of 
Alabama, Louisiana, Arkansas, Texas, North Carolina, and Virginia 
authorizing county boards of supervisors to appropriate money to 
cooperate with the department in paying the salary of the local agent 
to do demonstration work. The extent of this cooperation can best 
be understood by stating that during the present fiscal year the co- 
operative arrangements mentioned will enable the department to do 
practically twice the work which could be done with the congres- 
sional appropriation alone. 
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The methods employed by the department in this work have been 
adopted by various railway managers in the South, who are under- 
taking a similar work along their lines in thorough harmony with 
the efforts of the department, resulting in extending the work into 
some counties where the department has not been able to employ an 
agent. 


Boys’ AND GIRLS’ DEMONSTRATION work.—A part of the problem of 
meeting the boll weevil has been the production of home supplies. 
The ordinary farmer in the cotton States in the past has depended 
upon cotton alone, and has failed to raise his own supplies. As a 
part of the plan of so changing the method that the home supplies 
would be produced the boys’ corn clubs and girls’ canning and poul- 
try clubs have been introduced. During the season of 1910 the boys’ 
corn clubs made a wonderful record. Many extraordinary yields 
were reported, largely due to the fact that the boys devoted their 
time and energy to a single acre. The 100 boys making the highest 
yields averaged 133.7 bushels of corn per acre on the 100 acres. In 
one county in Mississippi 48 boys averaged 92 bushels per acre. In 
a South Carolina county 142 boys averaged 62 bushels per acre. 
Prizes were donated by local people and obtained by general popular 
_ subscriptions. The leading prize in every State was a trip to Wash- 
ington, given to the boy making the best record. A great deal of 
interest was aroused by the visit of these State prize winners to the 
city of Washington. They were presented with diplomas of merit by 
the Secretary of Agriculture, and much attention was paid to them 
by public officials and the people in general. 

The effect of the boys’ corn club work has been threefold: (1) It 
has materially assisted the department in bringing home to the south- 
ern farmer the fact that he can raise corn; (2) it has helped to break 
down prejudice in many communities against what is sometimes 
called “scientific farming”; and (3) it has also helped to give the 
boys an interest in farming and at the same time from its close con- 
nection with educational forces has been a powerful means of mold- 
ing public sentiment regarding the teaching of agriculture in the 
schools, and especially in emphasizing the necessity for better rural 
education. 

The work among girls has been started for the purpose of interest- 
ing them in the home life upon the farm. It seeks to show them how 
to raise a garden of vegetables, how to can the vegetables for market 
and for home use, and how to raise poultry at a profit. The ex- 
penses of this work are paid entirely from the funds of the General 
Education Board, but the work itself relates directly to the problem 
of raising home supplies instead of purchasing them out of the cotton 
crop. This year more than 3,000 girls are engaged in this work and 
it is expected that next year there will be many more. Prizes similar 
to those offered in the boys’ corn clubs have been subscribed by vari- 
ous public-spirited citizens. The enthusiasm with which the work 
has been taken up indicates a rapid growth and a large extension of 
interest in home gardening and the raising of poultry. 


CooPERATION WITH OTHER BUREAUS.—The large force of agents in 
the. field, made possible by the cooperation of the southern people 
through State and county organizations and local associations, has 
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made the work a valuable agency in assisting other offices and 
bureaus in obtaining knowledge of field conditions and in taking 
information of great value to the farmers. During the past year 
assistance has been rendered to the department by encouraging the 
raising of peanuts, by the distribution of information regarding 
cotton wilt and other cotton diseases, by the distribution of wilt- 
resistant seed, by the.selection of farmers for cooperative work with 
the department in other offices, while considerable aid has been ren- 
dered the Bureau of Animal Industry in assisting to educate the 
farmers as to the necessity of tick eradication in the Southern States. 


PLANS FOR THE FISCAL YEAR 1912.—No important changes will be 
made in the general plan of the work for the coming fiscal year. 
Following the established policy of the department, the congres- 
sional appropriation will be spent in territory now infested or likely 
soon to be infested with the boll weevil. The work in Florida and 
the southwestern part of Georgia has therefore been transferred to 
the department rolls. Throughout the entire territory the work will 
be intensified and strengthened by the addition of new counties and 
by an increased average term of employment of local agents from 
seven and one-half to nine months a year, all of which is made possi- 
ble by the increased funds available. The work in Texas, Okla- 
homa, Louisiana, Arkansas, Mississippi, Tennessee, Alabama, south- 
ern Georgia, and Florida will be supported by congressional appro- 
priations; the funds derived from the General Education Board will 
be devoted to the work of preparing those States farther east for 
boll-weevil infestation. During the present fiscal year the work will 
be carried on in the northern part of Georgia, in South Carolina, 
North Carolina, and Virginia, and possibly in the southern part of 
Maryland. 

An addition to the boys’ demonstration work will be made by the 
organization of boys’ cotton clubs in the various States. Cotton is 
the great staple crop of the South, and while the boys’ corn clubs 
served the purposes already mentioned, they have also educated the 
boys, to the point where they can make a greater success in the 
raising of cotton. During the present fiscal year clubs will be organ- 
ized to a limited extent in all of the cotton States. Each boy will 
be required to cultivate 2 acres of cotton under instructions from this 
office. Special emphasis will be laid on seed selection and careful 
and intensive cultivation. As far as possible, boys who have had 
experience in the boys’ corn clubs will be enrolled in this work. It 
has been found from experience that boys who raised cotton under 
the instructions of this office in the past few years have made a pro- 
nounced success. Occasionally boys in badly infested weevil terri- 
tory have produced large yields where their fathers made failures, 
owing to the fact that the boys followed instructions implicitly. 


PLANS FOR THE FISCAL YEAR 1913.—Except in localities where the 
department has secured the most hearty financial cooperation of 
States and counties it has been impossible to extend the work as 
rapidly as the demand for it would warrant. With financial as- 
sistance from the local people it has been possible in some States to 
organize a far better and more perfect system than in States where 
no financial assistance has been forthcoming. Constant demands for 
the work in the States where it is now being conducted come from 
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counties which have never been able to enjoy its benefits owing to 
the lack of funds necessary for its extension. There are still large 
sections in some of the States where not as much work is being done 
as should be done. It is planned to intensify the work and especially 
to endeavor to work immediately in advance of the boll weevil. De- 
pending upon the rapidity of the forward march of the weevil, the 
work will be extended in Georgia and Florida. Special attention 
will be devoted to cotton production in Louisiana, now rapidly recov- 
ering from the disastrous effects of the weevil. Much work still re- 
mains to be done as the weevil advances in Arkansas and Mississippi, 
and during the next two years the department expects to do a great 
deal to prevent panic and maintain normal cotton production in 
Alabama. At the same time the cotton areas of Florida and Georgia 
will be prepared for the weevil by teaching better farm methods, the 
careful selection of seed, and the production of home supplies. 


ARLINGTON EXPERIMENTAL FARM AND HORTICULTURAL 
INVESTIGATIONS. 


The general maintenance and development of the Arlington Ex- 
perimental Farm as well as the various investigations with potatoes, 
peanuts, and general vegetable crops have been continued the past 
year by Prof. L. C. Corbett. There has been no radical change in 
the policy of this work, but marked progress has been made in all 
the important projects. 


THE ARLINGTON EXPERIMENTAL FARM. 


The Arlington farm has now been in operation 10 years. The 
extensive utilization of its area and facilities by the various offices 
for field laboratory investigations attests the wisdom of establishing 
such a permanent field laboratory near Washington. The success of 
such work depends quite as much upon the management as upon the 
equipment. Mr. E. C. Butterfield, the superintendent, has so ad- 
justed the management to a great diversity of requirements that the 
cooperative work of the place has steadily increased; in fact, the de- 
mand has been so great that it has come to be a problem to arrange 
the allotment of areas so as not to handicap investigations. 

Work OF VARIOUS BUREAUS ON THE FARM.—The investigations con- 
ducted at the farm by the Forest Service and the Bureaus of Ento- 
mology, Chemistry, and Soils have been largely a continuation of work 
previously outlined. That of the Bureaus of Entomology and Soils 
covers about the same area as heretofore, while the Forest Service has 
increased its area slightly by the additional planting of varieties and 
species of willows, and the Bureau of Chemistry has conducted con- 
siderable cooperative work with the Bureau of Plant Industry in the 
study of the respiration of fruits during the ripening process and the 
manufacture of starch from refuse potatoes. The Office of Drainage 
Investigations has made a topographic survey of the farm, which will 
be of considerable service in extending the tile-drainage system; also 
in the proposed reclamation of the farm marsh land. 

The Bureau of Plant Industry has somewhat increased during the 
past year the area used for investigations previously outlined, and 
they now occupy about 110 acres, making a total of about 130 acres 
devoted to experimental work; in fact, practically all of the land 
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suitable for experimental purposes has been assigned and unless 
arrangements can be made to reclaim the marsh or otherwise extend 
the farm area it will be impossible to meet the demands for increased 
acreage. 


GENERAL IMPROVEMENTS.—The appropriation has not increased 
proportionately to the increased cost of maintenance due to the rapid 
development of the farm and the high state of cultivation which it 
has been necessary to maintain; hence comparatively little has been 
expended for building purposes. A small gravity-brine cold-storage 
plant, having a capacity of about 7,000 cubic feet, was installed early 
in the year and operated about six months for the storage of potato 
collections. This has proved an exceedingly useful and satisfactory 
improvement. The heating plant has been improved by the con- 
struction of a radial brick chimney 34 feet in diameter and 60 feet 
high to replace three individual metal stacks which had become unfit 
for further service. This chimney will provide for the installation 
of additional boilers as they may be required. A 5-horsepower elec- 
tric motor automatically controlled by float switches was installed 
for pumping purposes in maintaining a water supply, the 4-inch 
water main was extended to the north line of the barn and shop build- 
ing, and three 2-inch fire plugs installed. Other minor improve- 
ments, such as the laying of about 4,000 feet of tile, the extension of 
gravel drives about the grounds and buildings, and some little grading 
and drainage work, were made during the year. 


Somn ImPROVEMENT.—The soil-improvement work, using leguminous 
crops, lime, and phosphoric acid as soil improvers, has been continued 
as in the past and supplemented by the application of about 417 loads 
of manure obtained from the Fort Myer military post. Much of the 
area which is not adapted to experimental purposes has now been 
sufficiently improved to grow grass and is devoted to meadows. This 
enables the farm to produce forage for its animals and at the same 
time improve quite rapidly the areas thus occupied. 


GREENHOUSES.—The greenhouse work at the farm has been continued 
along the lines previously outlined. Special attention has been given 
to plant-nutrition studies and the improvement of forcing-house crops 
by seed selection from individual type plants. Two units were de- 
voted to the propagation of roses, two to carnations, and two to bed- 
ding and shrubbery plants. Thirteen units were devoted to vegetable 
seed selection, two to cabbage, four to cauliflower, one to cucumbers, 
two to lettuce, two to tomatoes, and two to miscellaneous vegetable 
seed and plant selection. One unit was again assigned to the Forest 
Service for a germination test of forest-tree seeds. 


Norsery.—The nursery work has been conducted as heretofore. 
A great many plants have been removed for use in the grounds and 
for the variety orchard collections, and these have been replaced by 
new varieties and species. There are now in the nursery about 2,775 
herbaceous plants in 119 varieties, 14,000 privet cuttings, 2,311 other 
shrubbery plants in 111 varieties, 3,023 ornamental trees in 83 varie- 
ties, 674 apple trees in 86 varieties, 21 plums in 6 varieties, 105 pears 
in 5 varieties, and 172 figs in 64 varieties. 


Lawns.—The landscape work at the farm has followed the lines 
previously outlined and, while the lawn areas have not been increased, 
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a little has been done in the way of planting ornamental trees and 
shrubbery. There are now growing upon the lawns about 314 de- 
ciduous trees in 45 varieties, 318 conifers in 48 varieties, and 1,347 
shrubs in 81 varieties. 

Of ornamental shrubbery 131 plants in 37 varieties were forwarded 
to each of three Forest Service nurseries for propagation and coop- 
erative work with the Bureau of Plant Industry upon forest ranges. 
Considerable attention will be given this work in the future and 
plants are now being propagated in the nursery for this purpose. 


HORTICULTURAL INVESTIGATIONS. 


The horticultural investigations have been continued. Special at- 
tention has been given to the problems of truck growers. The crops 
which have received most time and effort are Irish potatoes, sweet 
potatoes, tomatoes, beans, cabbage, cauliflower, lettuce, beets, onions, 
and peanuts. 


Porato INvEsTIGATIONS.—The Irish potato investigations have been 
continued by Prof. William Stuart and Mr. William V. Shear. Dur- 
ing the year the fertilizer and rotation experiments have been con- 
tinued at Norfolk, Va., and on Long Island. At both stations lime, 
either alone or in combination with fertilizers, has markedly in- 
creased the amount of scab on the tuhers, but, contrary to the general 
belief, stable manure alone has not produced a similar result. The 
promising disease-resistant varieties of both European and American 
origin were grown near Burlington, Vt., in cooperation with the Ver- 
mont Agricultural Experiment Station. Disease-resistant sorts as 
well as the most promising sorts for general-crop and truck purposes 
were grown in Minnesota, Wisconsin, Michigan, New York, Virginia, 
Pennsylvania, and West Virginia, and the product was then planted 
at the Virginia Truck Experiment Station for comparison. 


Porato BREEDING.—The potato-breeding work of the season of 1910 
consisted in the growing and harvesting of a large number of seedling 
potatoes, some 20,000 of which produced tubers. These were for 
the most part grown from seed obtained through artificial crosses 
made during the year 1909. The tubers produced from this large col- 
lection of seedlings were studied during the past winter and descrip- 
tive notes were made of the characters of the tubers from each individ- 
ual plant. This work occupied the time of Messrs. Stuart and Shear 
for more than two months. 

Successful crosses were made with varieties grown on the Potomac 
Flats as well as at Burlington, Vt. Those made at Burlington set a 
larger percentage of seed balls and produced a larger number of 
seeds per seed ball than those at Washington. 

Fertilizer experiments, which were repeated at Norfolk and Staun- 
ton, Va., and Mattituck (Long Island), N. Y., gave results which in 
the main corroborated those of preceding years. 

The place-effect trial work conducted at St. Albans, Vt., Scotts- 
ville, N. Y., Staunton, Va., Reedsville, W. Va., Traverse City, Mich., 
and Sabin, Minn., was all quite satisfactory. A quantity of seed suffi- 
cient for the trial at Norfolk was gathered from the varieties grown 
at each place and this was shipped to the Arlington farm for winter 
storage. 
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DISEASE-RESISTANCE TRIAL WorRK.—The disease-resistance trial 
work with potatoes at Burlington, Vt., did not yield the results 
desired, owing to the nonappearance of “late blight.” The Arlington 
collection of named varieties of potatoes was also grown at that 
place, together with a sufficient quantity of the Green Mountain va- 
riety to furnish seed for the Long Island work this season. In addi- 
tion to maintaining the collection for disease resistance, hill-selec- 
tion work was carried on at Burlington with the Green Mountain, 
Factor, and Up-To-Date varieties. 

The fertilizer work at all the places mentioned has been con- 
tinued. The place-effect trials are also being continued in all of the 
States mentioned and also at Stockton, Wis. The station in New 
York State has been changed to Honeoye Falls. 

The largest undertaking this season is the handling and planting 
of our 20,000 seedlings. These are being grown at Honeoye Falls, 
N. Y., as are also the most promising of the Chilean seedlings and 
the Arlington variety collection. With but few exceptions the va- 
rieties embraced in the variety collection are all planted on the tuber 
unit basis. This has been done with a view to improve the type and 
increase their uniformity in size and number of tubers. Some 7,200 
seedlings were grown in the Arlington farm greenhouse this spring 
and were transplanted to the flats early in May. 

The number of seeds produced in individual seed balls obtained 
from the 1910 crosses were in most instances counted and a record 
made of the number of plants which these seeds produced. These 
data have so far proved very interesting, inasmuch as they afford 
an opportunity for a study of physiological affinity or nonaffinity 
between the different parent plants. The results thus far indicate 
that the prevalent notion that in order to insure vigorous seedlings 
only one or two seed balls should be allowed to develop on an indi- 
vidual plant is a fallacy. 

The place-effect seed trials at Norfolk are proving as interesting 
as the diversity of the regions from which the seed came might sug- 
gest. Four diggings have been made at intervals of a week for the 
purpose of observing such differences in earliness as may occur from 
locality influences. 


CLASSIFICATION OF VARTETIES.—Extensive character studies of the 
sprouting habits of different varieties of potatoes according to the 
ideas of Vilmorin have been carried’ out with the hope that ulti- 
mately a system of classification and grouping of strains may be 
brought about which will enable future plant breeders and students 
of potatoes to work with more precision than is possible under pres- 
ent conditions. ; 

While the result of the season is very clean cut, it is not con- 
sidered safe to base extensive commercial practices on one season’s 
work; the trials will therefore be repeated before final judgment is 
passed. 


Pranuts.—The work of introducing the peanut as a farm crop 
in the boll-weevil district of the Southern States was started in 
1909 with the planting of a few hundred acres by farmers in north- 
ern Louisiana, the object being to determine the possibilities of mak- 
ing peanut oil. This work was conducted under a cooperative 
arrangement between the farmers and oil-mill owners and the De- 
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partment ‘of Agriculture. This experiment so thoroughly demon 
strated the possibility of growing peanuts for the market in Louisi- 
ana and the adjacent States that contrary to the original intention 
the greater part of the crop harvested was sold for seed purposes 
rather than for oil making. During the season of 1910 the area in- 
creased to between 18,000 and 20,000 acres. The success of last year 
has led to the planting of approximately 300,000 acres for the sea- 
son of 1911. At least 150 cars of the 1910 crop were sold for seed 
purposes, and the industry has been extended to other sections in 
eastern Texas, southern Arkansas, Louisiana, and Mississippi. In 
some sections peanuts are being planted on a large scale for feeding 
to farm animals, especially for fattening hogs. 

In order to meet the demand for information and practical demon- 
strations of the methods employed in growing peanuts, more than 
40 farmers’ meetings were held during the winter of 1911 at various 
points within the boll-weevil region. These meetings were con- 
ducted by Mr. W. R. Beattie, of the Office of Horticulture, working 
in cooperation with State and local agents of the Farmers’ Coopera- 
tive Demonstration Work. It is estimated that during these meet- 
ings fully 4,000 farmers received instruction. In addition to the 
lectures, practical demonstrations were made and about 3,000 bulle- 
tins on peanut culture were placed directly in the hands of inter- 
-ested growers. 

Wherever the peanut has been introduced as a part of the crop 
system on plantations in the Gulf Coast States it has proved a valu- 
able addition, especially as a feed for the animals upon the farm, for 
which purpose it takes the place of both grain and forage. Experi- 
ments have shown that by planting the peanuts rather closely it is 
possible to cut a ton of hay and afterwards produce 850 pounds of 
pork to the acre upon the peanuts. Peanut hay from which the 
marketable nuts have all been picked finds ready sale at prices rang- 
ing from $12 to $20 a ton. Many farmers are now planting large 
areas to peanuts for hog feeding alone, simply harvesting enough for 
seed and then turning the hogs into the peanut fields. By this very 
economical method the soil may be greatly enriched and a satisfactory 
financial return obtained. 

With the present rapid increase in the acreage planted to peanuts 
it is probable that the general market will not long consume the prod- 
uct at prices remunerative to the farmer. The oil mills of the South 
are preparing to meet this emergency and will be able to crush the 
surplus peanuts for oil. Peanut oil is rapidly obtaining proper 
recognition upon the American markets and there will doubtless be a 
demand for all produced. 

While peanut growing is being extended in the Gulf Coast States 
attention is being given to the industry in the regions where the crop 
has been extensively grown for the past 50 years. These investiga- 
tions include various problems relative to crop rotation, seed selection, 
fertilizers, and methods of handling the crop. One of the most 
difficult of the problems which confront the farmer is to obtain a 
machine which will pick the peanuts from the vines without breaking 
the shells. Many of the machines now in use break a large percent- 
age of the shells, resulting in damage from weevils and other ware- 
housé insects during the summer months. Another serious difficulty 
is the depletion of soil fertility which has resulted from constant 
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cropping to peanuts; however, the farmers are now planting cowpeas 
and practicing crop rotation. 

During the coming year it is proposed to continue the work already 
under way. ‘The demands for information and demonstration con- 
tinue and it is the purpose to guide and control the movement where 
it has become established rather than to encourage plantings in new 
territory, except for stock-feeding purposes. Problems connected 
with the market end of the industry are being investigated, and in 
solving them the hearty cooperation of the trade is assured. Investi- 
gation has shown that the acreage and production of the Virginia or 
“ Jumbo” peanuts is not increasing in proportion to the trade de- 
mands, while the increase in the production of Spanish peanuts is 
soon liable to exceed present demands. In order to maintain uni- 
form marketing conditions, experiments are under way for the pur- 
pose of devising means for the employment of a larger proportion 
of Spanish stock in the manufacture of peanut products. It has been 
found that by removing about 5 per cent of the oil from the cleaned 
meats of this stock the resulting meal makes a butter having about 
the proper consistency. 


Sweet porarors.—In the work with sweet potatoes the study of 
varieties and their adaptation to various localities has been contin- 
ued, several hundred small lots of seed having been sent out for trial. 
The problems involved in the storage of sweet potatoes have been 
under investigation, especially the determination of proper tempera- 
tures. At present considerable quantities of sweet potatoes are 
being grown for use in dehydrating tests to demonstrate the value 
of this crop as a stock food. Tests have shown that dried sweet 
potatoes have a feeding value almost equal to that of corn meal. 


Ontons.—The work already under way looking to the establish- 
ment of the Denia or Spanish onion in the United States has gone 
steadily forward. One experimenter in eastern Texas produced 
these onions at the rate of 36,000 pounds to the acre and sold them 
at 3 cents, or at the rate of $1,080 an acre. Another experimenter 
successfully grew the seed, and now has a crop growing from this 
seed. The character of the product from this American-grown seed 
seems to be fully equal to that grown from the original importation. 
This appears to indicate with reasonable certainty the success of the 
Denia onion industry in this country. In the Bermuda onion dis- 
trict of Texas problems relative to fertilizers, crop rotation, and 
general soil technique are being investigated. 


CrLtery.—The investigation of problems with celery include the 
substitution of paper for lumber in the blanching process, observa- 
tions relative to the excessive use of highly concentrated fertilizers 
in the production of the crop, and the after effects upon the land. 
Various questions relative to the storage and marketing of celery 
are being investigated; also experiments with machines designed for 
setting celery plants in the field. 


VEGETABLE BREEDING.—Vegetable crops have received more atten- 
tion in the bureau during the year than at any previous time. The 
work of breeding and standardizing the leading commercial groups 
of vegetables is now under the direct supervision of Dr. W. W. 
Tracy, Dr. D. N. Shoemaker, and Mr. N. H. Grubb. 
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The success of the work with cauliflower and lettuce under glass 
promises to be duplicated with cabbage and beets in the open. While 
this work is slow and tedious the results justify the effort. Pure 
strains of seed are as important and as valuable as pure strains of 
live stock. 

The results so far accomplished are a pure strain of White Mala- 
khof corn; a pure strain of early forcing cauliflower; an improved 
strain of Grand Rapids Forcing lettuce; and two strains of garden 
beets, which breed true to color and form. Promising results have 
also been obtained with cabbage and tomatoes. The endeavor in 
the work with tomatoes is to produce a forcing strain which shall 
be a sure cropper, prolific, high colored, and distinctively adapted 
for forcing purposes. The second line of endeavor is to obtain an 
outdoor tomato of medium season, producing an abundant crop of 
smooth, medium-sized, red tomatoes, ideal fruit for canning and 
catsup making. The preliminary test of sorts, together with their 
fitness for canning and catsup making, is well under way. More 
than 1,000 cans were required in the work of 1910. 

Careful reciprocal crosses have been made with a number of sorts 
possessing characters of the greatest merit, with the hope that not 
only may new combinations result which are more valuable than any 
we now possess, but that at the same time some of the fundamental] 
laws of plant breeding may be worked out. 


VARIETY TRIALS.—As in previous years, samples of all seeds used in 
the Congressional distribution of seeds were grown to determine their 
purity and trueness to type in the trial grounds at the Arlington 
Experimental Farm. This work alone involved the careful handling 
of more than 2,000 samples of seed. Novel sorts offered by the trade 
to the number of 500 were also included in the season’s work. 


BEAN INVESTIGATIONS.—The work with beans has been more active 
than during any previous season. Selection work for the purpose 
not only of controlling disease, but for increasing the yield of field 
beans, has been started. If one bean per pod or one pod per plant 
can be added, the yield per acre will be increased 1 bushel per acre. 
It is believed that this can easily be accomplished through selection 
and attention to seed stock. 5 

During the year a large collection of beans from South America 
was tested in comparison with several of the standard field and garden 
sorts of the United States. The collection contains one or two pole 
sorts of merit on account of their long season. 


MuskMELON INVESTIGATIONS.—During the season of 1910 experi- 
ments in cooperation with the Bureau of Chemistry were undertaken 
to determine the influence of soil and climate upon the quality of 
muskmelons. The season’s work, which is considered preliminary 
clearly reveals the importance of providing sanitary and cultural 
conditions which shall so far as possible provide comparable condi- 
tions at all points at which the tests are being conducted. It is be- 
lieved that pathological conditions are often determining factors, 
as was apparently the case at one or two of the stations in this 
experiment. 
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POMOLOGICAL COLLECTIONS. 


The work in connection with the pomological collections has been 
continued under the direction of Col. G. B. Brackett. 

The great impetus given to commercial orcharding and the rapid 
extension of orchard areas throughout the country have given rise to 
an extensive correspondence on orchard management, as well as upon 
the hitherto unsolved problems connected with fruit growing. ‘This 
correspondence has covered almost every subject pertaining to the 
fruit industry. 

The demand for information has never been greater in the history 
of the office. Data on the best methods of orchard management have 
been collected and disseminated, while various fruit-growing organi- 
zations have been visited and lectures on pomological subjects 
delivered. 


FRUIT IDENTIFICATION.—A greater number of specimen fruits were 
received during the year than ever before. The work of identifica- 
tion of varieties occupied much of the time of the pomologist and 
his assistants, fruits of 3,874 varieties being exsnindel and identified. 
This work alone saves nurserymen and fruit growers many thou- 
sands of dollars annually by identifying for them the varieties of 
fruits they desire to grow for both commercial and domestic use. 

Many new and hitherto unknown varieties of fruits of economic 
value have been examined, 561 descriptions, 417 paintings, and 27 
models having been made in order to place the varieties on record, 
while 372 specimens have been added to the pomological herbarium. 


SIMPLIFICATION OF FRUIT NOMENCLATURE.—Investigations looking 
toward the simplification of the nomenclature of fruits have been 
pushed with vigor, though, in order to meet the urgent public de- 
mand for special information on the walnut industry, it has covered 
the subject in a general way rather than being chiefly concerned 
with completing the data relating to the peach. Several thousand 
cards covering the nomenclature, origin, history, distribution, de- 
scription, and value of fruits have been entered in the files. In the 
collection of these data considerable labor has been given to research 
covering the more important cases of confusion as to the origin, his- 
tory, and synonymy of old varieties, while giving precedence to data 
pertaining to new varieties. The status of the work in nomenclature 
is as follows: Peach. almost completed; plum and cherry, about 20 
per cent of the data collected; small fruits, 10 per cent collected; 
nuts, citrus, and miscellaneous fruits, fairly started. 


SPECIAL POMOLOGICAL INVESTIGATIONS.—This office is continually 
adding varieties of fruits to the already extensive collection of trees 
now grown at the Arlington Experimental Farm. The test plat fur- 
nishes admirable opportunities for obtaining data at first hand con- 
cerning the relative merit and value of varieties. It enables the 
office to obtain copious notes for peach classification and has fur- 
nished valuable material for forthcoming bulletins on peach culture. 
The orchard also serves as a varietal check list and has enabled the 
office to furnish exact varietal data to specialists who are carefull 
studying the cultural conditions of the peach industry. With addi- 
tional assistants it is hoped to make the investigations at Arlington 
a most helpful feature of the work on the classification and nomen- 
clature of fruits. 
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PERSIAN WALNUT INVESTIGATIONS.—The work upon the Persian 
walnut has had in view the obtaining of exact information as to the 
status of this industry in the United States. A special field trip was 
made to the States of Washington, Oregon, and California, and the 
data thus obtained, together with that assembled from correspond- 
ence with representative horticulturists or growers of the walnut, 
have been embodied in a special report. 


FIELD INVESTIGATIONS IN POMOLOGY. 


Since the appointment of Mr. William A. Taylor as Assistant 
Chief of the bureau in 1910, the investigations with reference to the 
culture and handling of fruits have been carried on under the direc- 
tion of Mr. A. V. Stubenrauch. 

The work has continued along the same general lines as heretofore, 
and good progress has been made in the various investigations dur- 
ing the past year. 


FRUIT-MARKETING INVESTIGATIONS. 


The work of the utilization of surplus fruits and experiments with 
persimmons carried on in cooperation with the Bureau of Chemistry 
by Mr. H. C. Gore have been continued and full data have been 
obtained. 


PROCESSING OF PERSIMMONS.—The experiments with the ripening 
of Japanese persimmons, begun several years ago, with a view to 
removing their astringency in advance of the softening of the fruit, 
showed definitely that the processing carried on by the Japanese in 
sake casks may be duplicated under more exact conditions by sur- 
rounding the fruit with an atmosphere of carbon-dioxid gas. 

Experiments are now in progress to develop a practical method of 
using the carbon-dioxid process under commercial conditions, and 
work for the coming season has been planned along these lines in co- 
operation with persimmon growers in Florida. 


PINEAPPLE DRYING.—-Experiments in drying pineapples, in order 
that surplus ripe fruit and fruits too small for shipment may be 
utilized during periods of low prices, showed that a very acceptable 
product can be produced by partially drying and sugaring the fruits. 
The partially dry fruit absorbs a considerable portion of the sugar 
and a very acceptable sirup is produced as a residue. The dried and 
sugared pineapple is delicious when first prepared, but the indications 
are that some means of preserving its flavor and color is necessary. 
Experiments to determine these points are in progress. 

While the drying and sugaring of pineapples is a rather expensive 
process, yielding a product suitable only for confectionery, it is ex- 
pected that this way of utilizing the surplus fruits, in connection 
with the possible production of pineapple juice and sirup, will prove 
a practicable means of disposing of what would otherwise be wasted. 


Frorr guices.. -Experiments with methods of preparing, sterilizing, 
and handling juices of various fruits are in progress. The fruits 
used include oranges, lemons, pineapples, peaches, grapes, cherries, 
strawberries, raspberries, blackberries, blueberries, huckleberries, and 
elderberries. A determination of the proper methods of preparing 
the juices is being made, and their holding qualities after sterilization 
and in cold storage without sterilization are being studied. 
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FRUIT TRANSPORTATION AND STORAGE INVESTIGATIONS. 


The investigations relating to fruit transportation and storage have 
been continued along the lines of previous years and valuable results 
have been obtained. The work has been under the immediate direc- 
tion of Mr. Stubenrauch, who has had associated with him in its 
various phases Messrs. S. J. Dennis, H. J. Ramsey, C. S. Pomeroy, 
A. W. McKay, G. H. Crawford, jr., C. W. Mann, B. B. Pratt, and 
K. B. Lewis. Mr. Ramsey has had general supervision of the field 
work. Mr. Dennis, as heretofore, has had immediate charge of the 
technical engineering problems in connection with the precooling 
investigations. 


TABLE-GRAPE HANDLING AND TRANSPORTATION.—The investigations 
of the handling and transportation of table grapes which were car- 
ried on at Lodi, Cal., in 1908 and 1909 were continued during the 
shipping season of 1910 at Lodi with the Flame Tokay grape, to- 
gether with a similar line of work with the Malaga variety at Fresno, 
Cal. The results of previous years which showed a definite relation 
between the type of handling given the fruit and the occurrence of 
decay and deterioration while in transit and after arrival in market 
were fully corroborated. 

As in previous years, the investigations included a study of the 
effects of different methods of handling in picking, packing, and cool- 
ing, and the effect of delayed shipment was also studied. The inves- 
tigations of the effects of precooling on table grapes were continued 
along with the handling experiments. 

In all, 26 experimental series of grapes from Fresno and 54 
series from Lodi were shipped to New York, where they were care- 
fully inspected, the percentages of decay and deterioration being 
determined by weight. Each shipment consisted of a number of 
packages of grapes picked and packed under ordinary commercial 
conditions, together with the same fruit carefully picked and han- 
dled by the bureau workers and packed both in ordinary commercial 
crates and in boxes with a filler of redwood sawdust. The adapta- 
bility of redwood sawdust as a substitute for ground cork having 
been definitely shown by the work of the previous seasons, the use 
of the cork filler was discontinued. As in past years, portions of 
each kind of fruit and type of packing were placed on the floor or 
bottom tier and on the top tier of the load. Inspections in New York 
were made on arrival and on the third, fifth, and seventh days there- 
after. 

Again, the beneficial effects of using the redwood sawdust filler 
were most marked. In both the Malaga shipments from Fresno and 
the Flame Tokay shipments from Lodi the use of the redwood saw- 
dust filler reduced the decay and deterioration in transit and on the 
market to a negligible minimum. In both the carefully handled 
packs in crates from Lodi and Fresno a very definite relation be- 
tween the type of handling and the occurrence of decay in transit 
and after arrival in market was shown. The effect of careful han- 
dling on the behavior of the fruit after it is received in market is 
of great importance. It is as necessary to have the fruit remain 
sound long enough after arrival in market to be sold and consumed 
as it is to have it arrive in sound condition. 
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The results of the careful handling experiments were consistent 
throughout, indicating that carefully handled grapes can be safely 
transported to market over long distances when packed in the ordi- 
nary commercial crate now in use. A change to redwood sawdust is 
therefore not desirable, although the sawdust filler very materially 
reduces the decay. A change in the established method of packing 
and the type of package in use is not desirable unless it is shown to 
be absolutely necessary in order to assure the arrival of the fruit at 
market in sound condition. 


TABLE-GRAPE STORAGE.—The investigations of the storage of grapes 
which were begun in 1907, and which have in view the study and 
determination of the factors which govern the keeping qualities of 
table grapes in cold storage with the object of lengthening their 
marketing season, were continued. The work has now reached a 
point where special phases of the problem bearing on the commercial 
application of the experiments need to be studied, and the investi- 
gations during the season of 1910 were planned largely with this 
object in view. The study of methods of handling and preparing 
the redwood sawdust to be used as a filler was a feature of the inves- 
tigations. In addition, a study of the influence of the type of pack- 
age was made in order to determine whether or not the ordinary 
box which has been used in the investigations thus far is the type 
of package to be recommended for commercial conditions. A com- 
parison of the grapes packed in boxes with those packed in tight 
paper-lined drums holding about 25 or 30 pounds of fruit was made. 
The drum used is comparable with the barrel package used by the 
Spanish exporters in packing the Almeria or so-called “ Malaga” 
grapes with a filler of ground cork. 

The use of cork was discontinued and all packing was done with 
redwood sawdust. The sawdust was dried and carefully cleaned to 
remove the finer particles of dust and slivers which were found in 
previous years to cling tenaciously to the grape berries. The fanning 
out of the fine particles does away with the objectionable clinging of 
the sawdust particles, and the grapes have been found to remain in 
good condition when packed in the coarse material. 

The varieties included in the storage investigations this year were 
the Malaga, Muscat of Alexandria, Dattier, Flame Tokay, Emperor, 
and Cornichon. 

The most important results of the grape-storage work of the year 
are the full corroboration of the suitability of the cleaned redwood 
sawdust as a filler for grape packing, the necessity for prompt and 
quick cooling, and the apparent superiority of the round drum over 
the ordinary boxes used in previous experiments. 


CALIFORNIA ORANGE HANDLING.—During the shipping season of 
1910-11 the losses from blue-mold decay in many shipments of Wash- 
ington navel oranges from California were higher than has been the 
case for several years. An urgent appeal was made to the depart- 
ment to undertake a study of the factors which might be responsible 
for the trouble. A careful study of the handling conditions in Cali- 
fornia during the season was made both to ascertain the causes of the 
decay as well as to corroborate and check up the results of the pre- 
vious bureau work. 
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The work was planned along lines similar to those followed in the 
earlier investigations, which included a determination of the percent- 
ages of mechanical injuries made in preparing the fruit for ship- 
ment, together with a study of the relation of these injuries to blue- 
mold decay and the effect of various packing-house handling methods 
(washing, brushing, and packing without any special cleaning treat- 
ment), all furnishing data for a comparison of the behavior of fruit 
very carefully handled by the bureau investigators with fruit from 
the same groves picked and handled under ordinary commercial con- 
ditions. 

A very large increase in the percentage of mechanically injured 
fruit in packing houses and groves which previously had been doing 
exceptionally good work indicated a serious letting down in the 
standard of handling. The average percentages of injury in the 
different houses and groves examined ranged from 4.8 to as high as 
53.6 per cent. The injuries made by individual pickers ran as high 
as 85 per cent. Most of the injuries consisted of clipper cuts, but 
abrasions of various kinds, gravel punctures, scratches, etc., were 
present in large numbers. 

Handling and packing experiments designed to give a direct com- 
parison of fruit very carefully handled with the same type of fruit 
handled under ordinary commercial conditions, carried on in 25 dif- 
ferent packing houses and including 49 experimental series of fruit, 
showed a very definite relation to exist between the type of handling 
given the fruit and the occurrence of the decay. ‘Though the condi- 
tions for handling and marketing were very unfavorable, the fruit 
carefully picked and handled by the bureau investigators averaged 
less than 2.8 per cent of decay after being held for two weeks, while 
fruit from the same groves given the ordinary commercial treatment 
showed 14.9 per cent after the same length of time. The work 
showed conclusively that brushing and washing very materially 
increased the decay losses. 

The work of the present season corroborates the results of the 
earlier bureau investigations in every respect and indicates that the 
proper solution of the decay difficulty rests mainly with the packing- 
house management. 


PrEcooLING INvEsTicATIons.—At Lodi, Cal., 12 full carloads of 
grapes were precooled and a number of special experiments with 
smaller lots were run in connection with the handling and shipping 
investigations in September and October, 1910. An average reduc- 
tion of 22.05° F. in the temperature of the fruit in the cars was 
accomplished, after an average of 7 hours and 22 minutes, by forcing 
about 6,000 cubic feet of air per minute through the cars at tem- 
peratures ranging from 26° to 37° F. In the two seasons during 
which the precooling investigations of grapes were carried on the 
results of the work are rather indeterminate so far as the effect on 
the occurrence of decay in transit and on the market is concerned. 
No marked reductions in decay have resulted from the precooling 
treatment, and in some instances negative results were obtained. 
The indications are that some problems connected with the rapid 
reduction of the temperature of this very perishable fruit after 
loading in cars are not yet fully understood. 
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Further investigations of the precooling problems connected with 
California table grapes are necessary, and arrangements are being 
made for a series of experiments during the coming shipping season 
which will give a direct comparison of grapes precooled before load- 
ing in the cars and after loading. By these investigations it is 
hoped to determine whether the unequal cooling after the fruit is 
loaded in the cars is in any way responsible for the unsatisfactory 
results. 


FLORIDA CITRUS-FRUIT HANDLING AND SHIPPING.—The investigations 
of citrus-fruit handling and shipping in Florida were continued 
during the season of 1910-11 on a broader and more comprehensive 
scale than has been possible in previous years. The lines of work 
included: (1) A comparison of fruit picked and handled carefully 
with ordinary picking and handling, and a comprehensive study of 
the effect of washing; (2) shipping experiments with carefully picked 
and packed fruit and fruit picked and packed in the ordinary com- 
mercial way, part of each lot being packed and shipped as soon as 
practicable after picking and part being delayed several days before 
packing and shipping; (8) inspections of oranges in the fields and 
packing houses for the determination of mechanically injured fruit 
and fruit with long stems, with demonstrations of the effect of such 
injuries on the keeping qualities of the fruit; (4) a determination 
of the percentages of “ stem-end ” decay in oranges shipped to Wash- 
ington and the study of the occurrence of the stem-end rot under 
different conditions, including shipping experiments with fruit from 
sprayed and nonsprayed sections of experimental groves. 

The washing experiments which were carried on in 32 packing 
houses, using 13 different types of washing machines, showed that 
an appreciable increase in the decay was due to the washing treat- 
ment. The increase in the decay was greater in fruit which had 
received ordinary commercial handling than in the same type of 
fruit carefully picked and handled. The results indicate that where 
washing is carried on, a chance for injury followed by decay occurs, 
but that where this method of cleaning is necessary to place the 
fruit in presentable condition the decay due to the necessary extra 
handling may be held at a minimum by care in handling the fruit in 
picking and grading and in manipulating the washing machines. 

Shipping experiments, including 79 experimental series shipped 
from various points in Florida to Washington, D. C., showed 0.6 
per cent of decay in all carefully picked and packed fruit, while the 
fruit from the same groves given ordinary commercial picking and 
packing developed 7 per cent decay from blue mold. The effect of 
careful handling continued through a three weeks’ market-holding 
test, the carefully handled fruit after this length of time showing 
less than 2 per cent of decay, while the commercially picked and 
packed showed more than 14 per cent. 

Results of the stem-end rot investigation showed no apparent 
relation between handling and the occurrence of this disease in 
transit or on the market. Spraying experiments and the use of 
different disinfectants in the water used in washing the fruit yielded 
indeterminate results. 

The inspections to determine the amount of injury being done in 
picking and handling covered all of the citrus districts of Florida, 
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and in this work nearly 70,000 oranges were handled. A comparison 
of the work of the picking crews where the labor was paid by the 
day and by the box shows that equal percentages of injuries were 
made by both unless the work is done under the supervision of a 
capable foreman. In some instances the box-paid laborers were 
found to do as good or better work than those under the day-paid 
plan where no attempt at supervision was made. 

The results of these lines of investigation corroborate in every 
respect the earlier work of the bureau, both in California and in 
Florida, and show definitely the relation between the type of han- 
dling given the fruit and the decay in transit and after arrival in 
market. The Florida orange when carefully handled has been shown 
to have good carrying qualities, and a notable improvement in the 
reduction of the losses from decay has resulted from the bureau 
work, 

VITICULTURAL INVESTIGATIONS. 


The viticultural researches of the year have been continued in 
charge of Mr. George C. Husmann, assisted by Messrs. Charles 
Dearing, Fred L. Husmann, and Richard Schmidt. 


INVESTIGATIONS IN VINIFERA REGIONS.—Vinfera introductions to 
the number of 19, received through the Office of Foreign Seed and 
Plant Introduction, and 138 choice American grape varieties that 
are rapidly becoming extinct, received from other sources, were 
planted and are to be perpetuated with others previously introduced 
at the Plant Introduction Garden, Chico, Cal. Extensive propaga- 
tion and congeniality and bench-grafting tests of 41 American varie- 
ties on 29 resistant stocks and 130 Vinifera varieties on 58 resistant 
stocks were also made and placed in the nursery at Chico. 

The bureau’s California experiment vineyards now contain 464 
Vinifera, 439 American varieties, and 320 Vinifera varieties grafted 
on different resistant stocks, and very valuable data are being ob- 
tained. An additional experiment vineyard was located at Brawley, 
Cal., which is considered the earliest ripening district in the country, 
and regular checks of 211 Vinifera table-grape varieties have been 
planted there. 


Mippte ATLANTIC STATES INVESTIGATIONS.—The renovation, prun- 
ing, and training experiments of old, run-down Concord vines on 
the farm of the Training School for the Feeble Minded, at Vineland, 
N. J., are resulting in the restoration of the vines to full bearing 
and vigor. 

In the experimental vineyard at Vineland, N. J., 64 varieties are 
represented. Complete supports and trellises have been provided, 
and vines of each of the 32 principal varieties are trained to the 
fan, four-arm renewal, modified Munson, two-arm high-renewal, two- 
arm low-renewal, and stake systems to determine which system is 
best for each variety. The weight of the wood removed at last year’s 
pruning varied in the order in which the six systems are here men- 
tioned, being greatest for the first and least for the last named. 


RoTuNDIFOLIA INVESTIGATIONS.— Yield records of Rotundifolia va- 
rieties trained on upright trellises and on overhead arbors indicate 
that profitable crops of grapes can be obtained a year earlier with the 
upright trellis system. A study of 1,152 Rotundifolia seedlings 
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has developed an interesting correlation between the color of the 
young foliage of the vines and the color of their fruit. The seedlings 
while young were separated into two lots, one having yellowish young 
shoots, the other reddish shoots. Without exception the fruiting 
vines of the former produce light-colored fruit, while the latter 
produce dark fruit. 

Field surveys bring out the following facts: Interest in the Ro- 
tundifolia grapes is increasing; outside of local consumption and 
limited shipments for immediate consumption and table use the 
Rotundifolia grapes are used entirely for wine purposes for which 
white varieties only are in demand; the dark varieties bear best; the 
adaptability of varieties to localities has not been determined; a great 
difference in the saccharine and acid content of the several varieties 
exists, but no great difference in this respect is noted in the varieties 
themselves grown in different localities; black-rot injury on Rotundi- 
folia is spreading rapidly. 


FRUIT-DISTRICT INVESTIGATIONS. 


There have been no material changes during the past year in the 
several lines of work which comprise the fruit-district “ group” of 
projects. Mr. H. P. Gould has continued in charge of these investi- 
gations, aided by Mr. W. F. Fletcher. 


ADAPTABILITY OF FRUIT VARIETIES TO ENVIRONMENT.—In order to 
meet a constantly growing demand for information relative to differ- 
ent fruit-growing regions, the conditions influencing successful fruit 
culture in them, the varieties best adapted to those conditions, ete., 
it has been the policy for several years past to make a general study 
each season of some important fruit-growing region which has not 
previously been investigated in the present connection. Some of the 
important sections of the western slope of Colorado were thus in- 
vestigated during the past year. 

As previously noted, similar investigations have been in progress 
for several years in the region which comprises that portion of Okla- 
homa between the Ozarks and the Great Plains, that part of Kansas 
which lies east of the Great Plains, and the southeastern part of 
Nebraska, and these investigations were continued during the season 
of 1910. 

Though adverse climatic conditions in the spring resulted in light 
crops in most of the orchards, fairly good progress was made in the 
accumulation of data relating to the adaptability of fruit varieties. 
It is hoped that one more season’s work will complete the field in- 
vestigations of this region. 


Dry-LAND RANCH FRUIT GARDENS.—The garden at Akron, Colo., 
maintained in cooperation with the Office of Dry-Land Agriculture 
Investigations, has not been materially increased during the past 
year. Several varieties each of raspberries, strawberries, currants, 
and gooseberries were planted. 

The garden at present consists of 162 fruit trees comprising a num- 
ber of varieties of apples, pears, peaches, plums, and cherries. 

A large number of small fruits, including in addition to those just 
mentioned blackberries, dewberries, juneberries, buffalo berries, and 
various others, have been planted. The growth is fully satisfactory, 
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and they are in a more promising condition this season than ever 
before. The greatest difficulty appears to be in getting the small 
fruits started. Once fairly started they seem to persist, though in 
most cases it is not until the second or third season after planting 
that they have become sufficiently well established to make much 
growth. 

A considerable number of plants of all the small fruits mentioned 
are now getting well established and are in a promising condition. 
Of the cane fruits the blackberries are apparently better able to with- 
stand the conditions than any of the raspberry varieties thus far tried. 


Forest-RANGER FRUIT AND ORNAMENTAL GARDENS.—Substantial 
progress has been made in the forest-ranger work. As previously 
reported, the apple trees for distribution to the various ranger sta- 
tions were propagated and grown at the Arlington Experimental 
Farm. The distribution was made in the spring of 1911 and in- 
cluded 2,680 apple trees, which were sent to 165 different ranger sta- 
tions selected in cooperation with the Forest Service. The num- 
ber of trees sent to each station ranged from 10 to 19, and 11 varie- 
ties of apples were represented in the distribution. 

The distribution already made practically completes the present 
plans for this work except that a few more stations are to be sup- 
plied later. 


MISCELLANEOUS POMOLOGICAL WORK. 


PECAN INVESTIGATIONS.—The pecan investigations, under the 
charge of Mr. C. A. Reed, have been continued mainly along the lines 
followed in previous years. A considerable amount of orchard 
data has been obtained from field studies and observations; a careful 
comparison of the merits of the leading varieties has been made; 
specimens of a number of new varieties have been examined and 
reports made to the growers as to their merits; addresses before asso- 
ciations of nut growers have been delivered; and much information 
has been disseminated through correspondence and personal inter- 
views. 

The work will be continued and extended. The tabulation and 
correlation of the results of three years’ experiments in the grading 
and cracking of specimen lots of the leading varieties will be given 
special attention in the immediate future. Careful comparisons of 
seedling pecans grown in the various States will also be made. 
Orchard observations as to the bearing of individual trees will be 
begun during the coming season in order to establish superior strains 
of some of the leading pecan varieties. 


CITRUS-FRUIY IMPROVEMENT THROUGH BUD SELECTION.—The investi- 
gation of. the possibilities of the improvement of citrus fruits 
through bud selection begun in California in 1909-10 has continued 
under the charge of Mr. A. D. Shamel, and has followed the lines of 
the preceding season. The methods of work adopted last year have 
proved to be satisfactory for securing and recording individual-tree 
data, illustrations, and descriptive notes. The data obtained this 
second season with the Washington Navel orange and Marsh pomelo 
corroborate the results of the first season; the variation in the total 
yield and the commercial quality of the fruit borne by individual 
trees under comparative environmental conditions were even more 
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strikingly shown by the past season’s work. The trees that gave 
the largest yields of fruit in 1910 produced the largest yields in 
1911 without exception. The trees bearing the smallest yields of 
fruit in 1910 produced the smallest yields in 1911. The most pro- 
ductive trees bore the best and most uniform fruit, i. e., the largest 
proportion of first-grade fruits of valuable sizes, the small-yielding 
trees bearing fruit of a poorer grade, of extreme sizes, and of vari- 
able quality which is of less commercial value than the higher grade 
and more uniformly sized fruits of the high-yielding trees. 

A plat of 100 Eureka lemon trees, typical of the groves of this 
variety in California, located near Corona, has been selected for 
study by the same methods as those used for the study of the navel 
orange and pomelo varieties. The quantity, quality, and other char- 
acteristics of the fruit borne by the individual trees in this plat will 
be determined by regular monthly pickings. 

An increasing number of fruit Raa in California are undertak- 
ing a systematic study of plats of citrus trees by methods similar to 
those developed by the bureau investigations. Asa rule, plats of 100 
trees under uniform conditions are selected, the fruit of each tree 
being picked, assorted, and sized, each grade and size being weighed 
and the fruits counted, so that an accurate record is kept of the yield 
and commercial quality of fruit from each individual tree. These 
observations on the important varieties of citrus fruits, made under 
widely differing soil and other conditions, should add materially to 
the information on this subject and assist in the practical application 
of improved scientific methods of bud selection in replacing the un- 
profitable trees with more uniform and productive strains or varie- 
ties of citrus fruits. 


EXPERIMENTAL GARDENS AND GROUNDS. 


The work of caring for the greenhouses and grounds of the depart- 
ment has continued in charge of Mr. E. M. Byrnes. 


CoNSTRUCTION AND REPAIR OF BUILDINGS.—The area under glass on 
the department grounds has been materially increased during the 
year by the addition of a temporary greenhouse to care for a collec- 
tion of citrus fruits and of another for the experimental work of 
the Physical Laboratory. As a precautionary measure, in case there 
should be a break in the ander evo steam main which now fur- 
nishes heat to the greenhouses from the central power station, two 
large secondhand boilers were installed adjacent to the greenhouses. 
These two boilers were turned over to the department by the Superin- 
tendent of the Capitol Buildings and Grounds without cost other than 
that incident to moving them and setting them in their present posi- 
tion. Such repairs were made to the older range of greenhouses as 
were necessary, and five of them were given a coat of paint inside 
and out. Fire protection was installed in the frame buildings on the 
north fronts of the ranges of greenhouses. 


GREENHOUSE OPERATIONS.—There are now 27 greenhouses devoted 
to the propagation of trees, plants, and fruits collected by the Office of 
Seed and Plant Introduction; general hybridization work; seed test- 
ing; experimental work with a collection of citrus and other tropical 
fruits: experimental work conducted by the Office of Crop Physi- 
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ology and Breeding; propagation of plants for ornamenting the 
grounds of the department, for miscellaneous experimental work, and 
for special and congressional distribution; experimental work with 
vegetables; and plant-breeding work, which is satisfactorily proceed- 
ing with gratifying results. A bureau bulletin was published during 
the year as the result of this work. In one of the houses the chrysau 
themums for the annual exhibition were grown. The exhibition was 
opened to the public on the morning of November 2, 1910, and closed 
on the evening of November 9, the house being open from 10 a. m, to 
9 p. m. daily. Interest in these shows increases each year, and they 
are looked forward to by the public both in and out of Washington. 
After the exhibition was closed the flowers were cut and distributed 
to the hospitals in the city, as heretofore. 


PROPAGATION AND DISTRIBUTION.—During the year 110,843 plants, 
representing 64 species and varieties, were propagated and dis- 
tributed ; 95,000 strawberry plants and 25,090 grapevines were packed 
and forwarded from the packing room for congressional distribution. 


GENERAL IMPROVEMENTS IN THE GROUNDS.—Worn-out asphalt walks 
measuring 1,600 square yards were removed and relaid with concrete 
and 55 square yards of concrete walks repaired. Worn portions of 
the macadam roads were repaired and all macadam roads were 
sprinkled with waste sulphite liquor and an oil emulsion for the pur- 
pose of laying the dust and binding the surface so as to preserve it. 
The lawns were treated with 144 cubic yards of thoroughly decom- 
posed stable manure, 7 tons of shredded cattle manure, and 6 tons of 
bone meal; 508 cubic yards of topsoil was used on a portion of the 
north front of Laboratory B to bring it to grade and the graded 
surface was seeded in grass. During the season the lawns were 
mowed, and such other work was done on the grounds as was required 
to maintain them in good condition. 


ORNAMENTAL PLANTINGS.—A collection of 13,400 standard sorts of 
crocus, hyacinth, tulip, and narcissus bulbs, and 5,700 pansy plants 
were planted in the beds in the autumn for display in the early 
spring. A collection of 15,463 bedding plants, in 32 species and 
varieties, and 963 tropical plants, in 29 species and varieties, were 
planted in beds in the spring; also 106 seedling roses which originated 
in our greenhouses were planted for trial. 


Work DURING THE PRESENT FISCAL YEAR.—It is proposed to extend 
the frame shed at the north end of the greenhouses 32 feet to pro- 
tect the steam pipes heating the citrus house; lay a concrete floor in 
the new building for the boilers, and 60 by 10 feet of concrete road- 
way for delivery of fuel to the boiler house; paint 17 greenhouses 
inside and outside; paint the paroid roofs of offices and work rooms 
and storage sheds; remove the worn-out asphalt walk, the oyster-shell 
and ash walks on the site of the old trial grounds and north front 
of Laboratory B; fill in the walks with topsoil and grade and seed 
in grass. 

The work of hybridization, the experimental work with florists’ 
crops and vegetables, the propagation of trees, plants, and shrubs, 
and the general care of the grounds are to be continued along the 
same lines as heretofore. 
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The Office of Foreign Seed and Plant Introduction has remained 
during the past year under the direction of Mr. David Fairchild, 
agricultural explorer, assisted by Mr. P. H. Dorsett, plant intro- 
ducer; Mr. Frank N. Meyer, agricultural explorer in the field; Mr. 
Peter Bisset, plant introducer; Mr. G. W. Oliver, plant propagator ; 
Mr. Steven C. Stuntz and Mr. H. C. Skeels, botanical assistants; Mr. 
KR. A. Young, scientific assistant; Mr. R. L. Beagles, Mr. J. A. Ran- 
kin, Mr. E. C. Green, Mr. Edward Simmonds, and Mr. Roy Mann, 
superintendents of plant-introduction gardens; Mr. H. F. Schultz, 
in charge subtropical introductions; and Mr. Edward Goucher, Mr. 
John H. Allison, Mr. W. H. F. Gomme, and Mr. Henry Klopfer, 
propagators. 

This office has so perfected its machinery of rapid plant introduc- 
tion and extended its network of correspondence throughout the world 
that it is now in a position to obtain with unusual dispatch living 
plant material on the request of plant breeders and experimenters, 
and, through the hearty cooperation of the pathologists and ento- 
mologists of the department, introduce it free from dangerous pests 
or parasitic fungi and get it into the hands of the experimenter in 
the form of well-grown plants with every possible chance of living 
in their favor. 

The extent of cooperation with other offices of the bureau is shown 
by the number of successful experiments which other offices are 
carrying on with this introduced material. It is difficult to give 
any adequate idea of the large and growing corps of volunteer ex- 
perimenters which is being interested in the careful and fascinating 
work of finding uses for the newly introduced plants and determin- 
ing their climatic and soil requirements. Some of the most impor- 
tant observations in regard to the establishment of these new plants 
are coming from skillful and observant amateurs, and by the pub- 
lication of its mimeographed bulletin of new introductions this office 
is stimulating a taste for this preliminary testing of new things that 
is sure to yield useful results. 

Notwithstanding the fact that a closer discrimination has been 
exercised, the number of plant introductions during the year 
amounted to 8,045, or about 10 introductions for every working day. 


AGRICULTURAL EXPLORATIONS IN CENTRAL Asi1a.—During the year 
Mr. F’. N. Meyer has finished the most difficult piece of agricultural 
exploration work of a pioneer character that has yet been under- 
taken by the department. He has spent seven months in the desert 
region of eastern or Chinese Turkestan, which lies between the 
Karakoram Range of the northern Himalayas and the great Tien 
Shan Range of western Mongolia. On foot or in native carts he 
has gone from oasis to oasis of this desert region studying the native 
fruits and grains. This has been accomplished with much difficulty, 
but he has made so careful a survey of the possibilities of the area 
that it will probably be unnecessary to go over this ground again. 
Mr. Meyer crossed the Tien Shan Range, passed through Kuldja 
and along the northern slopes of the Altai Mountains, and worked 
his way into northern Siberia, where he will collect seeds of forage 
crops and grains. 
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In no previous exploration work have the difficulties of getting 
living cuttings through to Washington been so great, but by means 
of postal shipments ‘Mr. Meyer has successfully sent from the in- 
terior of Chinese Turkestan such cuttings as willows, poplars, plums, 
apples, and various ornamental plants, although they have required 
a month to reach us in addition to several weeks of transport by 
caravan, 

At an altitude of 7,700 feet in the Tien Shan Mountains Mr. Meyer 
found apples growing wild, and made a special study of the some- 
what bushy forms that grow on the barren slopes of the mountains 
of this region, which is characterized by short, hot, and dry summers, 
and long, cold winters. The valley of the Chong Djighilan is one 
vast wild apple and apricot garden, with a host of varieties differin 
in size and form. These are slow growers but very hardy, an 
such as will be of value to the fruit breeders of the upper Mississippi 
Valley for originating by crossing hardier types of apples and apri- 
cots for the Northwest. 

Among the large number of things which Mr. Meyer secured dur- 
ing his explorations of Russian Turkestan, Chinese Turkestan, and 
Siberia, the following are worthy of special mention: A collection 
of table grapes, some of them possessing special shipping qualities; 
several species of desert poplars and willows which may withstand 
the cold and droughty conditions of the Northwest; forms of the 
bush cherry, an exceptionally hardy fruit for testing in the Great 
Plains; varieties of peach, nectarine, and apricot promising for trial 
along the northern border of the peach belt; seeds of the hardy wild 
apples and wild apricots which form the orchards previously men- 
tioned; and large-fruited varieties of the oleaster, which are among 
the hardiest of all fruit plants. 

Mr. Meyer will collect in considerable quantities the seeds of the 
hardy wild alfalfas which grow in the steppe regions of western 
Siberia and will explore the northern slopes of the Altai Mountains. 
Then he will work his way east to Peking, from which point he will 
_ proceed into the Kansu Province of western China in search of the 
hardy pears, jujubes, and persimmons of that region. 


Progress OF NEW INTRODUCTIONS.—After three years’ observation 
in the neighborhood of Indio, Cal., one of the most reliable observers 
in the region predicts that the stock of the Chinese wild peach 
(Amygdalus davidana) will become the earliest fruiting stock for 
stone fruits, except cherries, ever introduced into California. In a 
region where early fruits bring high prices this character may make 
it of very great value to horticulturists. Larger quantities of the 
seeds of this species will be introduced and budded trees will be dis- 
tributed to a large number of orchardists for trial. 

A new light has been thrown on the problem of the production of 
a hard-shelled almond, comparable to the best Spanish almonds, by 
the fruiting of authentic trees of the Jordan almond at Indio in the 
desert region, at Niles in the coastal region, and at Nevada City in 
the foothills. None of the nuts produced by trees budded with 
stock imported from Spain have as fine a flavor or texture as the im- 
ported nuts, although those from the foothill region are superior in 
these respects to the others. An investigation of the soil and other 
conditions and the influence of the stock should be made to determine 
the cause of this marked difference. 
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The hardiness of the large-fruited Chinese jujubes is indicated as 
far north as Washington and a very wide area of adaptability seems 
open to this new dry-land crop, whose preserved fruits compare quite 
favorably with the true date in quality. 

The carob is an important fodder and shade tree for the dry hill- 
sides and roadsides in California; a successful introduction of the 
Matalafera variety from Valencia has been made through the Ameri- 
can consul and hundreds of seedling carobs are now being grown to 
be budded with this variety, which is considered the most abundant 
and constant fruiter of all the Valencia carobs. 

The Tamopan seedless and nonastringent persimmon promises to 
be a valuable acquisition from China and so far as possible the thou- 
sands of experimenters who are interested in testing it will be sup- 
plied with young trees this year. Its introduction, together with the 
working out in cooperation with the Bureau of Chemistry of the 
method of processing the Chinese and Japanese persimmon to remove 
the tannin and the assembling of various tropical species in Florida 
for breeding purposes have resulted in the increased development of 
this important -fruit industry. 

The bamboo garden at Brooksville, Fla., has been materially en- 
larged by the citizens of the place and the growth of the bamboos 
there has been so satisfactory that arrangements have been made for 
a permanent caretaker and propagator and for the propagation there 
of other plant introductions. 

The collection of alfalfa species, upon which hybridizers are at 
work, has been augmented by forms from the Caucasus, from which 
promising crosses have been already obtained, and reports have been 
received from Siberia which confirm the belief that Medicago falcata 
is so valuable a species for the ranges that a special order has been 
sent to Mr. Meyer for the collection of quantities sufficiently large to 
make a thorough trial on the ranges of the Northwest. 

During the past year the Japanese salad plant udo has been sub- 
mitted to the public and pronounced a vegetable worth exploiting, 
one of the largest asparagus growers in America, after a prelimi- 
nary trial, having set out a substantial area on reclaimed land near 
Stockton, Cal. 

At least one of the aroid root crops, the dasheen, has been submitted 
to the public and pronounced a table delicacy, being used both as a 
vegetable and when made into flour. This crop can be successfully 
grown on lands that are too moist for practically any other commer- 
cial crops in the South. 

Cooperative orchards of the mango and avocado pear have been 
established in Florida for the purpose of testing the various varieties 
which have been imported by the department. The work in these 
orchards will be extended during the coming season in order to assist 
the prospective mango and avocado planters to decide which varieties 
of these important fruits to plant. The increasing interest in avocado 
growing in California has made it advisable to supply cooperators 
there with collections of all the best varieties obtainable for experi- 
mental tests. 


Tue PLant-IntropucTION GARDEN AT Cutco.—The facilities of the 
Plant-Introduction Garden at Chico, Cal., have been taxed to their 
limit in order to take care of the increasing number of new introduc- 
tions, and it will be necessary to enlarge the garden to provide for 
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the propagation work demanded by the great increase in distribu- 
tions. This garden has justly attracted wide attention, having the 
most extensive collection of new introductions in the country. 

The demand from experimenters for material of an agricultural 
nature with which to work and the inadequacy of the propagating 
facilities at the gardens on the department grounds in Washington 
have made it imperative to establish a propagating garden where 
suitable nursery soil and other conditions could be obtained. Such 
conditions were found at Yarrow, Md., and 40 acres have been put 
under good tillage and thousands of new introductions planted. 


Tue Soura Texas Garpen.—Progress at the South Texas Plant- 
Introduction Garden has been hindered by the appearance of alkali 
in the upper strata of soil as a result of irrigation, and until a system 
of underdrainage has been installed there is little hope of making the 
work of plant propagation a success. The presence of the root-rot 
has also complicated the situation. These various factors may make 
necessary a change in the policy of the work in southern Texas. 


Tue Upper Mississrppt VaLttey Garpen.—The Upper Mississippi 
Valley Plant-Introduction Garden at Ames, Iowa, has been main- 
tained in cooperation with the State experiment station, and already 
the new material that has been sent there has attracted attention to 
the desirability of the establishment of an arboretum in which such 
material as the hardy wild forms of apple, pear, peach, and apricot 
now growing in nursery rows can be fruited and the trees become 
available for the work of the plant breeders of the region. 


Tue Puant-Intropucrion Garpen at Miami.—The progress of 
the work at the Plant-Introduction Garden at Miami, Fla., especially 
in connection with the propagation of the mango, avocado, and ~ 
anonaceous fruits, has been extremely satisfactory, and on this ac- 
count it is the intention to increase the facilities there by erecting a 
modern greenhouse. 


FORAGE-CROP INVESTIGATIONS. 


The forage-crop work, as continued under the general direction 
of Prof. C. V. Piper essentially along the same lines as heretofore, 
includes the investigation, extension, and demonstration of such 
forage crops as are of value or that may become valuable in this 
country. Some very interesting results have been obtained from 
the testing of new forage crops and also from strictly agronomic 
investigations. Certain general lines of work which have received 
the most attention are here mentioned. 


AuraLra.—tThe testing and extension of alfalfa in the East and 
the development and testing of hardy strains are the most important 
phases of alfalfa investigation. This work is under the immediate 
direction of Prof. C. V. Piper, who is assisted by various field men. 

Tests of the alfalfas introduced by Prof. N. E. Hansen from 
Europe and Asia are being continued, and it is hoped that it will 
soon be possible to make some definite statements regarding the 
value of the new alfalfas on the open range and in comparison with 
the most hardy varieties of common alfalfa under cultivation. The 
hybrids which have been made between the yellow-flowered alfal- 
fas from Siberia and the common alfalfas are still being tested, 
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especially for hardiness. The superiority of these hybrids over 
the yellow-flowered parents is due to their increased growth and 
uprightness. 

Considerable quantities of the seed of the Grimm alfalfa have 
been placed on the market and keen general interest has been aroused 
in this variety. The demand for seed is so great that unscrupulous 
dealers have resorted to fraud in connection with its sale. Prospec- 
tive purchasers are cautioned to investigate carefully the source of 
the Grimm alfalfa that is now on the market. 

Extensive tests are being continued with Peruvian and Arabian 
alfalfas in the Southwest. As a result of these tests considerable 
quantities of seed, especially of the Peruvian variety, have been pro- 
duced in California and Arizona. This seed has met with ready sale, 
indicating the interest that is being taken in the varieties. 

Alfalfa in many parts of the East is still in the experimental stage, 
although more is being learned regarding its culture each year. The 
interest in the growing of alfalfa has increased during the past sea- 
son owing to the dry weather which has been quite generally preva- 
lent. Regardless of the drought, the alfalfa crop has in many places 
flourished and proved to be exceedingly profitable. The turning yel- 
low of many fields in the East this season has caused farmers much 
worry. While this condition is a serious one, it usually affects only 
the second crop and in many cases only the second crop of a 2-year- 
old field. Unless the conditions are very severe, this yellowing does 
not permanently injure the stand. The trouble appears to be caused 
by dry and hot weather, and the only remedy so far determined is to 
cut the field and remove the growth, even if it is not sufficiently heavy 
for hay. The crop following is usually normal. This subject is 
being very carefully investigated. 


CLover INVESTIGATIONS.—The work with clovers, which is being 
conducted under the immediate charge of Mr. J. M. Westgate, con- 
sists in the testing of the relative merits of the different varieties, 
especially on soils no longer able to produce ordinary red clover suc- 
cessfully. The factors underlying clover-seed production are also 
being studied to determine the reason for the uncertainty of the 
clover-seed crop in so many sections. 

Sweet clover is attracting wide attention and when properly util- 
ized has been found valuable for forage and for soil improvement 
not only in the East but also in the semiarid parts of the West. The 
value of this plant as a cultivated crop is being tested under a great 
variety of conditions throughout the country. 


GRASS INVESTIGATIONS.—The work of grass investigations is under 
the immediate direction of Mr. R. A. Oakley. Investigation of pas- 
tures is the phase of the work receiving most attention at the present 
time. Experiments at Blacksburg, Va., in cooperation with the Vir- 
ginia experiment station are being continued in accordance with the 
original outline. The plats are now beginning to show the results of 
the various treatments, especially those where the rate of grazing is 
being tested. These experiments have shown definitely that con- 
tinued light grazing is a detriment to the pasture grasses, and under 
such conditions noxious weeds are very hkely to encroach rapidly. 
It has been found that in many cases grazing which is too light is as 
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harmful as heavy grazing. The beneficial effects of cultural treat- 
ments on the plats are already strongly in evidence. Experiments 
similar to those at Blacksburg are being conducted in Maine, Massa- 
chusetts, and New York. 

A large proportion of the work in grass breeding is being con- 
ducted at a station established for this purpose at New London, 
Ohio. This station was started in 1909 and, notwithstanding the two 
very unfavorable seasons which have followed, a number of promis- 
ing strains of timothy have been developed and enough seed obtained 
for plat tests. Several hundred selections of timothy are being made 
this season from fields in the close vicinity of New London. Im- 
proved strains of orchard grass, brome-grass, and clovers are also 
being developed at this station. 

The introduction of Rhodes-grass has met with marked success in 
Florida and along the Gulf coast. In Florida especially this grass 
has aroused the interest of the farmers and stockmen to the point 
where they are desirous of seeding large areas of it for both hay and 
pasture. It is without doubt one of the most promising crops that 
has recently been introduced into that section. Rhodes-grass appears 
to be hardy in sections where the temperature does not fall below 
18° F. . 

Sudan grass is another valuable grass, closely resembling Johnson 
grass but not possessing underground rootstocks and, therefore, not 
difficult to eradicate. It is hoped that this grass will be found to 
possess all the valuable qualities of Johnson grass and at the same 
time be easily controlled. It promises to be valuable both as an an- 
nual and asa perennial. As an annual, it is believed that it will in 
many sections replace millet. Sudan grass suckers readily from the 
stubble, and with sufficient moisture will give two or three cuttings in 
one season. 


SoRGHUM INVESTIGATIONS.—The testing of new and improved va- 
rieties of sorghum is being conducted largely at Chillicothe, Tex., 
under the immediate direction of Mr. A. B. Conner. Among the 
new sorghums that have shown the most promise this season are the 
kowliang, feterita, and pink kafir. Even in the most unfavorable sea- 
son these varieties can be depended upon to produce a crop. Very 
definite results have been obtained from improved strains of the 
Sumac sorghum. These are proving to be superior in forage value 
to the common, unselected variety. 


Cowrras.—The testing of a very large number of cowpeas col- 
lected from various sources, together with numerous hybrids made 
by Mr. G. W. Oliver, has been conducted both at Arlington Experi- 
mental Farm and in cooperation with experiment stations, under the 
direction of Prof. C. V. Piper, assisted by Mr. W. J. Morse. Seed 
of some of the most promising of these varieties has been introduced 
on the market and appreciation of their value over the common va- 
rieties is constantly growing. The Brabham and Groit varieties have 
come rapidly into favor and during the past spring the demand for 
seed of these varieties has been much in advance of the supply. 


Soy seans.—The soy-bean crop is already of considerable value 
in the Southern States, and it seems destined to become of much 
greater importance not only for forage but in all probability for the 
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production of oil and oil cake. In addition to continuing the work 
on numerous varieties at Arlington Experimental Farm and in co- 
operation with experiment stations, considerable attention has been 
given to hybridization and selection. The most promising of the 
many resultant new varieties are being grown for general testing. A 
few new varieties have already been introduced into the Southern 
States and have proved to be superior to those commonly grown. 


Lecumers.—The work of testing legumes on root-rot infested land 
is being continued more extensively than in the past, as the results 
obtained last season have warranted a more careful study of the 
problem. Certain strains of cowpeas have shown marked resistance 
to root-rot, among those deserving special mention being the Iron 
variety and its hybrids. It seems probable that valuable species of 
legumes will be found practically immune to the disease. 


Dry-LAND FORAGE crops.—At Chillicothe, Tex., Chico, Cal., and 
Pullman, Wash., the testing of dry-land forage crops and the study 
of methods in connection with their culture has been continued along 
the same lines as during last season; likewise the work at the dry- 
land experiment farms in cooperation with the offices of Dry-Land 
Agriculture, Western Agricultural Extension, and Grain Investiga- 
tions. The work at the dry-land stations is under the direction of 
Mr. H. N. Vinall. Interesting results are being obtained from varie- 
ties of Canada field peas, sorghums, millets, sweet clover, soy beans, 
and other legumes. Selections of Agropyron cristatwm, a species of 
grass imported from Russia, have shown much promise, as have 
also selections of our native species, Agropyron tenerum and Agropy- 
ron occidentale. In the southern part of the Great Plains region 
cowpeas in mixtures with sorghum have given very satisfactory 
results. The Iron, Groit, and Brabham varieties of cowpeas have 
proved to be of the most promise in this connection. 


MIscELLANEOUS FORAGE crops.—The bur clovers and vetches are 
being extensively tested as forage and cover crops. Much of this 
work is being done at Chico, Cal., and throughout the Pacific Coast 
States, under the immediate direction of Mr. Roland McKee. The 
production of seed on a commercial scale of the Tangier pea (Lathy- 
pus tingitanus), black bitter vetch (Vicia ervilia), black-purple 
vetch (Vicia dasycarpa), and woolly-pod vetch (Vicia biennis) is 
being encouraged and will doubtless become an important industry 
especially in the vetch seed producing sections of Oregon. 


CONGRESSIONAL SEED DISTRIBUTION. 


The Congressional distribution of seeds and plants during the past 
year included standard and selected varieties of vegetable, flower, 
cotton, tobacco, and lawn-grass seeds, bulbs, grapevines, strawberry 
plants, and hybrid citrus trees. 


VEGETABLE AND FLOWER SEEDS.—The contract for packeting, as- 
sembling, and mailing the vegetable and flower seeds was awarded 
to the Brown Bag Filling Machine Co., of Fitchburg, Mass., the 
lowest bidder, at $1.105 per thousand packets, including delivery of 
the packeted seed in mail sacks direct from the seed warehouse in 
Washington, D. C., to the Union Station, thereby obviating the 
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necessity for rehandling several million packets by the postal au- 
thorities at the city post office. The work of packeting, assembling, 
and mailing the vegetable and flower seeds was begun on October 25, 
1910, and completed on April 28. The total output was 49,570,370 
packets of vegetable seed and 9,624,565 packets of flower seed. The 
demand for vegetable and flower seeds this year was greater than 
ever before, the entire quantity provided for having been sent out. 


Tosacco, COTTON, AND GRASS sEEDS.—A total of 3,118 packets of 
selected tobacco seed were distributed to persons especially inter- 
ested in obtaining the best types of standard varieties as well as 
new and improved varieties developed by the bureau. Nearly 12,000 
1-peck packages of cotton seed of improved upland and wilt-resistant 
strains developed by the plant breeders of the bureau were distrib- 
uted. All of this seed was grown for the department under the super- 
vision of its specialists. Of lawn-grass seed 16,133 half-pound pack- 
ages were distributed, consisting of a mixture of Kentucky blue- 
grass, redtop, and white clover. 


BUuLgBs, PLANTS, AND CITRUS TREES.—Popular varieties of hyacinth, 
tulip, and narcissus bulbs were imported and distributed, a total of 
11,040 boxes having been sent out. The distribution of grapevines 
involved 4,870 packages of 5 vines each, representing 27 different 
varieties; while 6,088 packages of strawberry plants, containing 15 
plants each and representing 15 varieties, were also distributed. A 
total of 2,021 trees of the new hybrid oranges or citranges developed 
by the bureau were sent to growers in sections having favorable 
climatic and soil conditions, the recipient of each agreeing to give 
proper care and to report results to the department. 


MISCELLANEOUS SEED DISTRIBUTION.—During the year 75,000 packets 
of vegetable seed and 51,000 packets of flower seed already found 
to be adapted were sent to Alaska, either for distribution through 
the experiment station at Sitka or upon direct requests received by 
the department. Small quantities of vegetable and flower seeds of 
suitable kinds were also sent to various army posts and to individuals 
in the Canal Zone, Hawaii, and the Philippines. 


Propuction or DurcH BuLes In Amertca.—The work of propagat- 
ing Dutch bulbs at the cooperative garden near Bellingham, Wash., 
was continued during the past year. The mother bulbs from Hol- 
land are multiplying rapidly. A collection of bulbs grown at the 
bulb garden were tested on the department grounds this spring and 
found to bloom 10 days earlier than imported bulbs. There is every 
reason to believe that Dutch bulbs can be grown and propagated 
successfully in the Puget Sound region if they can be kept free from 
disease and climatic conditions continue favorable. The bulblets and 
offsets are now 1 and 2 years old and will not be fully developed for 
3 or 4 years, when it is hoped that they can be used for congressional 
distribution and that sufficient data will then have been collected — 
with regard to their propagation and handling to warrant the de- 
pent in publishing the results of its work at Bellingham for the 

enefit of those who may wish to engage in the business of growing 
Dutch bulbs commercially. 
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SUGAR-BEET SEED GROWING AND DISTRIBUTION.—The commercial pro- 
duction of American-grown sugar-beet seed at Fairfield, Wash., by 
the breeding of pedigreed strains from individual analyzed mother 
beets has continued to receive attention. Comparative tests of varie- 
ties of sugar beets from European-grown seed were also continued 
in cooperation with State experiment stations, sugar-beet factories, 
and cooperative growers in different sections of the country. 


PLANS FOR THE NEXT SEED DISTRIBUTION.—The seeds to be distrib- 
uted the coming year will be practically the same in kind and 
quantity as last year, unless there should be a serious shortage in the 
seed crop and the price should advance sufficiently to make it neces- 
sary to reduce the quantity. Great care will be exercised to obtain 
only the best seeds the market affords, and all purchases will be made 
subject to rigid tests for purity and germination. Owing to the 
heavy demand for seed this spring and the depleted stocks of seed 
in warehouses, a larger percentage of the seed will be grown under 
contract than formerly. 


- 


REPORT OF THE FORESTER. 


Unirep States DEPARTMENT OF AGRICULTURE, 
ForeEsT SERVICE, 
Washington, D. C., November 24, 1911. 
Sir: I have the honor to transmit herewith a report of the work of 
the Forest Service for the fiscal year ended June 30, 1911, together 
with an outline of the plans for the work of the Service for the 
current fiscal year. . 
Respectfully, Henry S. GRAVES, 
Forester. 
Hon. JAMES WILSON, 
Secretary of Agriculture. 


CLASSIFICATION OF EXPENDITURES. 


The appropriation act for the Department of Agriculture for the 
fiscal ree 1911 and other acts made available for the Forest Service 


the following sums: 

IDG? SPOTS SP Pee oe Set RA AIS oer eas RTT ee ie ph ERT a te roe ey we $60, 200. 00 
RED LUISCS 52 2 20 = oot Siaiaie Sai 5a chads si= een oe as 4, 672, 900. 00 
For improvement of the National Forests....................-...000- 275, 000. 00 


Total appropriated for Forest Service under the agricultural 
pemebritHoOn. Cb 2.22. 521... acee one eee coe ROTOR Ee 5, 008, 100. 00 
Available for the work of the Forest Service under other clauses of ? 
the act: 


Mer papor testa 19ID-MT. b..st See. 2. ee ee $30, 000. 00 
For naval stores industry study.......-....:........ 4, 55 
—_——_————- 30, 004. 55 
Peecun@er ihe Gencioncy act?_........c.-.0-css-<teecs ¢-asseeee 900, 000. 00 
From other sources: 
Federal cooperation (expenditures reimbursed by 
other Hed cralM bureaus) # ees aes ee eae 2, 189. 67 
Private cooperation ($7,620.38 contributed by cooper- 
ators in 1911; $7,295.21 brought forward from 1910; 
less $311.29 returned to cooperators)............... 14, 604. 30 
—_—_—_—— 16, 793. 97 
Totalfrom*vall sourcesOLi..45 aces cee ASS ELe et cae ioe 5, 954, 898. 52 
At the close of the year there were unexpended bal- 
ances as follows: 
From appropriation salaries and general expenses......... $29, 615. 27 
From appropriation improvement of the National Forests. _1, 365. 58 
Unexpended cooperative funds (carried to fiscal year 1912). 3, 977. 71 
—_— 34, 958. 56 
ATAGUMIACE NON GECG qo o0 sS.crsccietseleioie’ ateie cm piememtarteme the eiteenisciene 5, 919, 939. 96 


1 In addition to this appropriation for salaries for specific positions, the appropriation for general expenses 
was available for salaries for the purposes set forth in the bill. 

3 This appropriation was made necessary by the heavy emergency Soe for forest-fire fighting 
incurred in August and September, 1910. The extra expenditures for fighting fires totaled $1,086,590.89. 
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The total expenditures from the above sources for the work of the 
Forest Service, including extra expenditures for fire fighting, were 
therefore $5,919,939.96. The $1,086,590.89 which, as already stated, 
was disbursed in fighting fires covers only the charges incurred 
specifically for this purpose, 1. e., the hire of temporary laborers when 
the regular force of forest officers is too small to handle the fires, 
payments for transporting and provisioning these men, the purchase 
of tools for their use on the fire line, ete. In addition there was the 
cost of the regula. protective force of nearly 1,500 rangers and over 
500 guards, and also that of the supplies and equipment and field and 
station expenses for other purposes than fire fighting. These four 
headings of (a) extra expenditures of fighting forest fires, (b) cost of 
regular protective force, and (c) cost of field and station expenses, 
supplies, and equipment, together with (d) the cost of permanent 
improvements on the National Forests, make up the strictly field 
expenditures on the Forests; though the charge entered below under 
the head of (e) supervision and inspection includes both salaries and 
traveling expenses of supervisors and deputy supervisors on the 
Forests, whose duties involve to a large extent work, both office and 
field, which are not, strictly speaking, supervisory. 

This item of supervision and inspection includes also the salaries 
and expenses of the supervisory men in the six district offices. The 
other items in the cost of National Forest administration are (f) 
technical assistance, which includes the services of timber and mining 
experts, engineers, land examiners, etc., as well as forest examiners 
and forest assistants, and (qg) clerical, law, and accounts work. The 
amount of the charge for each of these items is shown below: 


Expenditures for the National Forests (not including expenses at Washington): 


& Fighting forest fires. .06:3 .5322)5. 23 tines tee SS . See $1, 086, 590. 89 
Bb). Protettive fore@. occ ns a joie cic 2. dlcien eos eee aoe eee 1, 786, 548. 43 
(c) Field and station expenses, supplies and equipment.......... 841, 672. 51 
(d) Permanent improvements .:.-2..-<.<.0¢.2<-2<e 2+ os eee ete 273, 634. 42 
(ce) Supervision’ and) inspection. .. < ...02 00. 2c ewcwions sneeee eee ee 580, 720. 07 

) Technical-assistanG@ sono... = ots < sss cwcce obo cete eee eee 393, 922. 25 
7g) Clerical (including law and accounts)..<.....-.:i2=senteeeeee 402, 534. 96 

Total So. cecndcnes occcnne cic sis ='s0c.ccccis aie = mines salons ae = 2 eee 


The remaining expenditures for the Forest Service are partly for 
the support of the Washington office, partly for the Madison labo- 
ratory. At the Madison laboratory are concentrated the technical 
studies having to do with forest products. The cost of the Washing- 
ton office covers general supervision of the entire work of the Forest 
Service, including the administration of the National Forests; the 
cost of all scientific investigations; and also a greet deal of routine 
work for the National Forests which can be done more economically 
at Washington than in the districts, either because of the advantage 
of concentrating the work or because of the necessity of consulting 
the records of the General Land Office. 

Adding in the cost of the Washington office and the Madison labo- 
ratory, the total expenditures of the year become: 


National Forests (not including expenses at Washington).........-.-- $5, 365, 623. 53 
Madison laboratory: ----2-22-c.- = cece t eee een ccs lean ce eee eee 158, 710. 69 
Washinpton Of1C6.. croc ice ccstcc csc teers tee ennaeece aed ¢e eee 395, 605. 74 


Petals st oes Sula ees loag ee ecse sod. Sscle ae be tlee 5, 919, 939. 96 
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There were also made under the direction of the Forest Service the 
following miscellaneous expenditures: 


Examination of lands, titles, etc., under the Weeks Act............... $18, 076. 07 
atin Piscaenaee,) Mont. -</. 058, ee Te ee 2, 381. 61 
Refunds to depositors, excess deposits (34 Stat., 1270). .............. 57, 912. 73 

Payments to States, 25 per cent of receipts from National Forest 
eeouurees torumsea year 1910s 2. ou. 2 cc ae tee Seis SSutorethema sa ee ee 506, 194. 83 
Cooperative funds returned to contributors..................02000000- 311, 29 
ERAS a Beene tia £ nce rdf aags snyduthd prdbomprereen eto wins: Mags wa 584, 876. 53 


In addition a liability of $224,000 was incurred through a contract 
entered into for the purchase of lands. under the Weeks Act, and 
expenses of the National Forest Reservation Commission, amounting 
to $178.57, were defrayed. 

The following statement shows the amounts paid to States and Ter- 
ritories, to be expended for roads and schools, from the National For- 
est receipts of the fiscal year 1910, and the amounts that will be paid 
from the receipts for the fiscal year 1911: 


Amount Sean Amount amo 
State or Territory. paid fiscal se ae State or Territory. paid fiscal | .?% nie ae 
year 1910. 1911. year 1910. 1911. 
PIZOUS ete a eee cee $51, 229. 38 $55,385.45) || WNewada... 5... oe on Socks $16, 314. 33 $12, 198. 38 
Ankansas’) 5 Os: 252053 23 82 2,904. 44 3, 487.04 || New Mexico. ............- 28, 529. 53 32,541.50 
Califonnine cocceecbeatcace 60, 752. 91 53, 717. 42 || North Dakota...........- 63. 64 71.41 
ploradow. ene. ee oe 50, 306. 19 H2Si2-207|| Oklahoma: sce sacenee 626. 10 273. 67 
LOL Gynt ee 2 ee Se 706. 38 iL S8i- 41 i) Oregon'= = 42h: ncceecasceee 39, 635. 87 35, 612. 29 
La D3 Cae eee aie See 66, 074. 55 52, 594.33 || South Dakota............ 9, 808. 93 14, 197.32 
Iget e ee a ae 1, 004. 67 ‘SEQS1ON| | Witaet. = ae cence ce oe 32, 905. 49 34, 869. 10 
LORE ee Sa a ae ee Bee 4225, || Washington ..22cssccece 23, 671. 89 24, 111.36 
Minnesota 52252555 -.65.3- 457. 37 1,309.55 ||) Wyoming................ 34, 704. 54 30, 126.52 
Montanntes. host seccciews: 83, 678. 38 74, 021. 04 5 
INeBIadGi cee oe ss eee. 2, 820. 25 3, 183.31 TOtAlss cee ce seers 506, 194.84 | 482,376.73 


ORGANIZATION AND PERSONNEL. 


The form of the organization of the Forest Service at the close of 
the fiscal year June 30, 1911, is shown graphically on page 6. The 
only important change during the year was the addition of a new unit 
to handle the work arising under the Weeks law in connection with 
the purchase of lands on the watersheds of navigable rivers. Mr. 
W. L. Hall, formerly in charge of the Branch of Forest Products, 
was assigned to the direction of this new work. A small supervisory 
organization is maintained at Washington, but the principal force, 
engaged in the examination of lands and negotiations for their pur- 
chase, is located in the field. Field headquarters were established at 
Asheville, N. C., and at Concord, N. H. 

An important change which does not appear on the chart was a 
substantial reduction in the number of supervisory officers in Wash- 
ington and in the districts. It has been the consistent policy of the 
Forest Service to conduct in the field as much of the business of the 
National Forests as possible. This was the purpose in establishing 
the six district offices. Just as fast as it was deemed wise increased 
responsibility was placed upon the district officers, and in turn the 
district foresters steadily increased the responsibilities uf the super- 
visors as fast as they became sufficiently experienced to assume them; 
and again in turn the supervisors from time to time increased the 
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responsibilities of the rangers. It is obvious that during the early 
period of building up the technical organization it was necessary to 
maintain a considerable force of officers charged with supervising 
and inspecting the work on the Forests. The gradual reduction of 
the supervisory force at Washington and in the districts has been 
carried on now for about three years, and amounts to fully 33 per 
cent. In the Washington office the number of men holding the title 
assistant forester has been reduced to four. In the districts the office 
of associate district forester has been dispensed with, and there has 
been curtailment in each district office of at least two assistant dis- 
trict foresters. During the past year alone the supervisory force in 
the districts was reduced by 19 men. The men occupying these 
positions were for the most part promoted to fill vacancies or for one 
reason or another have resigned from the Service. 

In districts 5 and 6 the district foresters, Mr. F. E. Olmsted and 
Mr. C. S. Chapman, resigned their positions, the first to enter private 
business as aconsulting forester, the second to accept a position with the 
Oregon Fire Protective Association. In these men the Forest Service 
lost two of its most experienced and capable officers; Mr. Olmsted 
was appointed in 1900 and Mr. Chapman in 1901. Their positions 
were filled by the promotion of District Associate Foresters Coert 
Du Bois and George H. Cecil. The district forester in district 1, 
Mr. W. B. Greeley, was transferred to Washington to assume charge 
of the Branch of Silviculture, vacated by Mr. W. T. Cox, who, to 
my keen regret, resigned from the Forest Service to become the State 
forester of Minnesota. In district 2 the associate district forester, 
Mr. Paul G. Redington, was transferred at his own request to the 
position of supervisor of the Sierra Forest. The associate district 
foresters in districts 3 and 4, Mr. Franklin W. Reed and Mr. Earle H. 
Clapp, were transferred to the Washington office as inspectors, the 
first in the Branch of Operation and the second in the Branch of 
Silviculture. 

While a certain amount of drafting and map work is conducted in 
the district offices, and a small amount necessarily on the Forests, the 
greater part is concentrated at Washington for reasons of economy. 
A great deal of scientific work centered at Washington is slowly 
related to Forest administration and is for the purpose of developing 
better methods of silviculture and range management. It is, how- 
ever, properly carried as a separate charge. The total force at 
Washington has been increased in spite of the reduction in the 
administrative officers. This is due to the additional work required 
under the Weeks law, to the greater amount of work in accounts 
resulting from the new form of the appropriation bill, to the intro- 
duction of a more detailed system of cost accounting, and to expan- 
sion in certain phases of research work, notably range investigations, 
dendrology, and forest products. 

In the districts the administrative force has now been cut to the 
district forester and four assistant district foresters. In addition, 
there are specialists who assist in certain lines of work, as, for instance, 
the district engineer, expert lumbermen, assistants in planting, 
mineral examiners, etc. 

The policy of reducing the overhead charges to a minimum and 
expending the available money on operating expenses has_ been 
carefully applied also on the Forests themselves. In general, the 
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organization of a Forest consists of a supervisor, a deputy supervisor, 
a forest clerk, and a group of rangers. ‘Ths need of the deputy super- 
visor is to enable constant field supervision of the rangers and of their 
work. An efficient clerk is frequently able to handle the bulk of the 
routine office business, so that often the supervisor and deputy super- 
visor can be in the field at the same time. The effort is to reduce to 
a minimum the office routine which must be handled by the forest 
officers themselves in order that their time may be spent in directing 
the details of the business of the Forest. Where the work requires 
it, a forest assistant is assigned to the supervisor’s office to assist him 
in miscellaneous lines of technical work and in such experimental and 
scientific studies as may be conducted on the Forest. In general, 
there is a group of permanent rangers on each Forest employed during 
the entire year. The force of rangers is kept down to the smallest 
number compatible with a permanent organization. During the 
summer additional rangers are appointed for from three to six months 
of service. The latter are recruited from the civil-service register, as 
in the case of the permanent rangers. Temporary forest guards are 
also appointed during the summer for fire patrol, the construction of 
trails, and other temporary work. 

A systematic plan has been introduced to bring about the most 
effective distribution of the rangers’ time. A detailed cost-keeping 
plan has been put into effect, and the forest officers are developing 
plans on each Forest to make the rangers’ work more effective. 
Already excellent results are being obtained, for the rangers as well as 
the higher officers have undertaken the problem with enthusiasm. 

The following table shows the clbkea onde of the Forest force, 
including field men temporarily assigned to the district offices, on 
June 30, 1911: 


PIED VISOR 27 2 So Sno 2 '- aia cm nin vials = cogs creo & = mietere eae cee ete ee 151 
Deputy sapervisors..). [Foote 0452. SS. be STL cig etateeielt ate 2 oe 100 
WANES: 2. cS a/dch2 Boos tia do See oes = ool ta ae aera mao 1, 424 
Gaurd 8 Foo foiaare, sian stedopecctsjn ips wile Sess ays oe ee eee «1a ee 526 
Forest examiners and forest assistants... o:.00.0<.. jan on sas fo o:.« «3.0 tle Oe 129 
Timberand mining experts, engineers, land examiners, hunters, etc.......... 112 
Clea) 08 BO. CUO FELL ATOR SSE Saas Soc aroma ene ae he oe 182 

Total $< 8s, <0 oj1erswesere oe stew ede ade bak ae sais DERE - 2 eee 2, 624 


To facilitate administration a number of Forests were divided into 
smaller units. Four new units were created by the partition of 
existing Forests upon which the amount of business has increased to 
such an extent as to necessitate a reduction in the area, with small 
additions of territory which has been found to be more valuable for for- 
est purposes than for other use. These new units are the Tusayan, in 
Arizona, which comprises a portion of the Coconino Forest and 74,356 
acres of newly added territory; the Kern, in California, which is made 
up of a portion of the Sequoia Forest and 12,663 acres of new territory ; 
the Eldorado, in California and Nevada, which comprises a portion of 
the Tahoe Forest, together with 31,710 acres of new territory; and 
the Palisade, in Idaho and Wyoming, formerly a part of the Targhee 
Forest. The San Luis Forest, in California, was merged with the Santa 
Barbara Forest, following a large elimination which reduced its area to 
such an extent as not to warrant separate administration. The San 
Juan Forest, in Colorado, the Black Hills Forest, in South Dakota, and 
the Chelan Forest, in Washington, were administered in two separate 
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units, owing to an increased volume of business in these Forests. On 
the other hand, on account of the undeveloped character of the Forest 
areas, the Choctawhatchee and Ocala Forests, in Florida, and the 
Michigan and Marquette Forests, in Michigan, were administered as 
single units. The Luquillo Forest, in Porto Rico, is not under admin- 
istration, because of the large amount of alienated land and of land 
the title to which is in question within its boundaries. A new Forest, 
called the Santa Rosa National Forest, was created from public lands 
in Nevada not hitherto within Forest boundaries. The net result is 
that 153 units were under administration within the limits of the 
United States, as against 147 at the end of the last fiscal year, and the 
average Forest area was reduced from 1,129,957 acres to 1,070,545 
acres. 
THE NATIONAL FORESTS. 


AREA AND BOUNDARIES, 


The total area within the boundaries of the National Forests was 
decreased during the year by presidential proclamations which elimi- 
nated 4,598,705 acres and yaa 2,806,267 acres. These additions 
and eliminations were made as a partial result of the field examina- 
tions carried on during the past two years. Additional changes, not 
shown in the area orig on page 10, became effective on July 1, 1911, 
adding 364,480 acres and eliminating 84,969 acres. Further additions 
and eliminations, amounting to Sie ee! 619,000 acres and 
1,128,000 acres, respectively, are still pending. 

The policy which has governed recommendations for additions and 
eliminations, as agreed upon by the Secretary of Agriculture and the 
Secretary of the Interior February 7, 1910, and later approved by the 
President, is as follows: 

(1) Lands wholly or in part covered with brush or other under- 
growth which protects streamflow or checks erosion on the watershed 
of any stream important to irrigation or to the water supply of any 
city, town, or community, or open lands on which trees may be — 
grown, should be retained within the National Forests unless their 
permanent value under cultivation is greater than their value as a 
protective forest. 

(2) Lands wholly or in part covered with timber or undergrowth, 
or cut-over lands which are more valuable for the production of trees 
than for agricultural crops, and lands densely stocked with young 
trees having a prospective value greater than the value of the land 
for agricultural purposes, should be retained within the National 
Forests. 

(3) Lands not either wholly or in part covered with timber or 
undergrowth, which are located above timber line within the Forest 
boundary or in small bodies scattered through the Forest, making 
elimination impracticable, or limited areas which are necessarily 
included for a proper administrative boundary line, should be retained 
within the National Forests. 

(4) Lands not wholly or in part covered with timber or under- 
growth, except as provided for in the preceding paragraphs, upon 
which it is not expected to grow trees, should be eliminated from the 
National Forests. 
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While it will doubtless be necessary in the future to make small 
additions and eliminations from time to time as conditions change, it 
is believed that the boundaries as now established or planned may be 
regarded as fairly stable. 

As the National Forests consist largely of unsurveyed lands the 
gross area figures are subject to corrections. A revised estimate 
adopted January 1, 1911, reduced the apparent area of the Forests 
530,516 acres, as shown by States in the following table. The changes 
of area due to additions and eliminations, the amount of alienated 
lands within the Forests, and the net area—that is, after deduction is 
made of the lands eliminated—are also shown. Lands covered by 
patents issued or pending are classed as alienated. They include as 
their principal items the following: Railroad selection lists pending, 
1,273,360 acres; homestead entries, original, 1,138,550 acres; State 
selections, including school, 670,086 acres. 


National Forest areas, in acres, by States. 


Gross area : Giese Correc- | Gross area ‘ Net area 
State or Territory. June 30, adc ere rss tions Jan.| June 30, Ane June 30, 
; 1910. 5 ° 1, 1911.1 1911. . 1911. 
BTIZOUS far c deeds sion oc 15,214,745 | 512,065 | 915,665 |+ 86,855 | 14,898,000 1, 014, 548 13, 883, 452 
IATKENSASE < Sc Seede onieoes 3, 189, 781 40 | 964,242 |+ 311 | 2,225,890 1, 041, 878 1, 184, 012 
California... ccmccatrecns 27,968,510 | 732,378 | 883,400 |— 82,033 | 27,735,455 | 6,631,386 | 21, 104,069 
Colorad 0. sen eee 15,401 700 jocecn sete 641,967 |— 87,924 | 14,761,900 | 1,353,762 | 13, 408, 138 
Rioridashssh. stig c2 OYA; BOs ess see oe eke. ee + 79 674, 970 356, 010 318, 960 
NdANO Bye Se cecwistoeesacs: 19, 963, 171 5, 695 72,842 |—252, 669 | 19, 643, 355 1, 503, 920 18, 139, 435 
Mansa: Sic cseeseseenes UZ; BOli| ss cemcacic cls eieis ae islets + 1,550 303, 937 147, 561 
Michigan’, 2. té-t 2c = IGS SRY Bi Beesee coe more oricaee + 398 163,771 79, 760 
Minnesota 2. . ces cesee.. = Ly 2d AO | Same cece | as ealeemetee + 264 | 1,204,750 
Montanas (wa? 2252 19, 474,696 |........-- 114,575 |— 55,021 | 19,305, 100 
Nebraska... ...scsscoes- 556; O72) | a -acee an |Seee cence a7 628 556, 700 
Mevadas. Taser eee 5, 109, 415 647, 838 97,823 |— 9,083 5, 650, 347 
New Mexico...........- 11, 140,123 | 608,884 | 742,776 |+105,069 | 11, 111, 300 
North Dakota.......... Dy PAO Ue cca teeae ale eee ete - 20 13, 920 
Ollahoma pests elses 60, 800 1, 204 360 |— 4 61, 640 
Oreo se ee A990" 899), [Rae cae linear ..--|-+228, 078 | 16, 148, 900 
South Dakota.......... E204 440! ros 25.5 clio a ciainaraee — 6,740 | 1,287,700 
(Unie Sass Page aan are 7,411,157 | 298,163} 78,318 |+ 36,583 | 7,667,585 
Washington. -c.-2c. 5-5 12S 007s S40 eee mmm rscine 17,610 |—305, 050 | 11, 684, 680 
Wiy Omint? =. 2355 5-6-e 8,941) 68th | coe deee.. 56,327 |—191,811 | 8,693,543 
Total in United 
Statess.c-02 0 166, 103, 621 |2, 806,267 |4, 585,905 |—530, 540 |163, 793, 443 | 22,304,515 | 141, 488, 928 
Alagka eee scacmose ses 20; 108, G26) |e eines we 12, 800 |+ 24 | 26,748, 850 105,590 | 26,643, 260 
Porto Rico: 2% tcessccces 65; 950! ls sarc tol on reece meee 65, 950 32,975 , 975 
Grand total....... 192, 931, 197 |2, 806, 267 |4, 598, 705 |—530, 516 |190, 608, 243 168, 165, 163 


1 Due to new computations of acreage, as explained in the text above. 
CLAIMS AND SETTLEMENT. 


Still further alienations will, of course, take place. Many claims 
which antedate the creation of the Forests remain to be perfected; 
claims may still be initiated under the mining laws, and listing of areas 
for settlement continues wherever the land is found to be more valua- 
ble for agriculture than for forest purposes. 

While the Forest Service does not obstruct or desire to prevent the 

atenting of any valid claim, it cooperates with the General Land 
ffice to protect the Government against illegal claims by making 
field examinations on notification that patent is sought. This aia 
eration has worked well. The procedure in claims cases was greatly 
simplified and delays were obviated by the adoption in November, 
1910, of the method set forth under ‘‘Work for the ensuing year” in 
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last year’s report, whereby reports on claims are submitted by the 
district foresters directly to chiefs of field division of the General 
Land Office. When it appears necessary to contest a claim, the dis- 
trict assistant to the Solicitor of the Department of Agriculture con- 
siders the evidence submitted by the Forest Service field examiner, 
and the law involved; and, if satisfied that a contest should be ini- 
tiated, frames the charges to be recommended to the chief of field 
division. The latter decides whether or not a hearing shall be 
ordered. 

In examining mineral claims the procedure followed is so planned as 
not to interfere with legitimate mineral development. Reports on 
mining claims are made to the General Land Office only when patent 
is applied for, or when the land is held for purposes other than mining 
and the claim is interfering with the admininstration of the Forest. 
On notification that patent to National Forest land is sought under 
the mining laws a forest officer makes an examination and, if he finds 
that the claim is apparently held in good faith for mining purposes and 
its location is such that the issuance of patent will not prejudice 
National Forest interests, his recommendation is favorable. When 
he finds that the claim is located on land valuable for its timber, or 
which has a high value for purposes other than mining, an examination 
is made by a mining expert to determine whether the mineral law has 
been fully complied with. Adverse recommendations are never made 
to the General Land Office except upon the report of such mineral 
experts. 

To supply the Forest Service with a sufficient force of properly 
qualified men the Civil Service Commission held an examination and 
established a register of eligibles designated as mineral examiners. 

Field examinations of claims furnished a basis for reports to the 
General Land Office as follows: 


Reports to the General Land Office on unpatented claims. 


Timber 
Home- Desert : 2 
d Mineral Coal Miscella- 
Character of action. stead land wu Total. 
entry. entry. ne entry. entry. neous. 
AVOLADION tect cnee saicasc sation. 1,418 31 207 22 2,947 
WSTUISVOUADIO pose cen aes cminasmcee 395 18 32 18 6 626 
LOG pecs et daeinecideaawe or 1,813 49 252 


225 | 28 | 3,573 


Action upon claims to National Forest land before the Department 
of the Interior resulted as follows: 


Claims to National Forest land disposed of by the Department of the Interior. 


Timber ‘ : 
and Mineral Coal Miscella- Total. 


Character of report. stead land stond entry. entry. teria. 
mtry. 


ANGRION So apn da aew asco s ocean sna =~ 626 17 15 183 53 4 898 
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The applications for and listing of National Forest lands for home- 
stead entry under the act of June 11, 1906, are shown in the following 
table. The total acreage listed since the passage of the law was at the 
close of the year 943,718 acres, as against 632,412 ' acres at the close 
of the previous year. Since the fiscal year ends in the midst of the 
field season, and since there is always an accumulation of applications 
during the winter months when field examinations are in most 
regions si pens: the number of rpplications awaiting final action is 
not typical of the actual state of the work. By the close of the field 
season the work will be practically up to date. 


Applications and listings for Forest homestead entry. 


Number of} Awaiting | Number of 


eee * ; Acreage 
- as applications! final action |tracts listed] ,- 
Fiscal year during at close of | during — dur- 
year. year. year. 8 Yeats 
DG ees see. RS Ee SLs. ated ee cebh «db emadees on 5,349 2, 984 2, 962 311,306 


CALL AR REE SB 8s Saes6 5 5, 216 4,193 | 1,751 1188, 751 


1 Corrected figures. The total given in the report for 1910 failed to include 5,106 acres listed on the 
Wichita Forest and 434 acres on Forests in Colorado and Wyoming. ‘The total area listed to June 30, 
1910, was 632,412 acres instead of the 626,872 acres reported a year ago. 


The above table shows that the number of tracts listed last year 
was about 70 per cent greater than in 1910. At the present time the 
areas listed for settlement under the Forest homestead act exceed a 
total of 1,000,000 acres, undoubtedly the cream of the land suitable 
for agriculture. Over 8,000 settlers have thus been provided for. 


COST AND USE. 


The following tables show the gross cost of administration and 
protection, expenditures for permanent improvements, and receipts 
from the several sources, both in totals and per acre, during the 
year, as compared with those for the fiscal year 1910. The per-acre 
expenditures and receipts are computed on the basis of the gross 
area of all National Forests under administration at the close of the 
year, since the cost of administration is not materially lowered by 
private holdings within the Forests. 


Expenditures for administration and protection and permanent improvements during the 
jiscal year 1911, compared with 1910. 


Administration and 


protection Permanent improvements. 


Per acre. Total. Per acre. 
ob) h eae Re See ee Oey ne EAs Oe an pe $5, 335, 886. 97 $0.02766 | $273,634.42 $0. 00142 
01894 | 598, 835. 64 . 00310 


Ty iS Bite eine See Hate aces Sao 5 CeNRESBee | 3, 752, 316. 91 


1 Corrected figures. See note under table, 
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Comparison of receipts from the several sources for fiscal years 1911 and 1910. 


| 
Timber. Grazing. Special uses. All sources, 
Fiscal ee 
year— { 
Total. Per acre. Total. Per acre, Total. Per acre. Total. Per acre. 
1 A eps or $1,014, 769.84 | 30.00526 |3935, 490.38 | $0.00491 | $76,645.93 | $0.00040 |$2,026,906.15 | $0.01065 
1910......| 1,043, 428. 20 - 00541 | 986,909. 38 - 00512 | 59,810. 50 - 00031 | 2,090, 148. 08 . 01084 


Refunds of excess deposits (as, for example, deposits made by 
buyers of timber in advance of cutting) have not been deducted from 
the receipts given above. The refunds of timber receipts in 1911 
amounted to $48,176.43 and of all receipts to $57,912.73. A deduc- 
tion of the refunds would leave the total of receipts for 1911 
$1,968 ,993.42, as against $2,041,181.22 for 1910. These figures show 
a decline in total receipts of $72,187.80. The decline in receipts 
from timber, after deducting refunds, was $45,249.97, and from 
grazing $42,004.45, while from special uses there was a gain over the 
previous year of $15,066.62. 

The reasons for the decreased receipts from timber and grazing 
are explained in detail under the heads of ‘‘ Forest management”’ and 
“Range management.’”’ The salient facts are: (1) That in both timber 
sales and grazing use fluctuations of the receipts take place in response 
to business conditions affecting the lumber and live-stock industries; 
(2) that the National Forest range is now utilized, in most regions, 
substantially up to its capacity and no considerable increase in 
receipts from grazing is to ne anticipated while the charge for tle 
grazing privilege remains on the present basis; and (3) that only a 
very small part of the merchantable timber on the National 
Forests has as yet come into demand, and increase in the income 
from the sales of timber depends primarily on the rate at which 
‘the upbuilding of the West develops better markets and transpor- 
tation facilities. 

The lumber industry has never made full recovery from the depres- 
sion which followed the panic of 1907. The improvement manifest 
in the period covered by the fiscal year 1910, and reflected in increased 
receipts from National Forest timber sales in that year, was checked 
early in the fiscal year 1911; and to the unfavorable effects of a 
general business policy of retrenchment and economy was added t! e 
depressing influence of overproduction of lumber in the Northwest. 
Nevertheless, receipts from timber sales in 1911 were within 3 per 
cent of what they were in 1910, while contracts of sale for timber to 
be cut in the near future disposed of 45 per cent more timber than 
was sold in 1910. Sales under existing contracts practically assure 
a substantial gain in receipts for 1912. 

The fact that for a year in which receipts from the Forests declined 
about 3 per cent, the gross expenditures for administration, pro- 
tection, and improvement showed an increase over the previous 
year, raises the question whether this accords with good business 
policy, and also the question whether the net cost of the Forests to 
the Government year by year ought not to be growing less. 

The cost of the National Forest work may be analyzed into: 
(1) Expenditures necessary to provide for present use; (2) expendi- 
tures in connection with claims and the listing of land for settlement; 
(3) expenditures to protect the standing timber, young growth, and 
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water-holding power of the Forests from harm; (4) expenditures to 
equip the Forests with the things required to facilitate use and pro- 
tection; and (5) expenditures for investigations, designed to promote 
better use. 

Of these only the expenditures of the first class are to be regarded 
as the cost of doing current business; and since a part of current 
business is free use, the cost of doing the business which yields receipts 
is less even than the total expenditures in this class. By stopping all 
work other than that involved in making and supervising timber sales, 
regulating grazing, and handling special uses for which payment is 
made, the Forests could easily be made to show a net profit to the 
Government, even with the charge for grazing left, as at present, far 
below the commercial value of the privilege. Such a oe would, 
however, lessen the public benefits which the Forests are yielding at 
the present time; it would entirely fail to provide for the best use 
of all kinds of land; it would expose to destruction by fire public 
property of enormous money value and incalculable future impor- 
tance; 1t would fail to provide the means for making the natural 
resources of the Forests most serviceable. In other words, it would 
be a reversal of the entire policy which has underlain both legislation 
concerning the National Forests and the present administrative 
system. It would also be a serious business mistake. 

The major part of what is spent on the Forests each year is an 
investment. ABariciest ort improvements are like betterments made by 
a railroad to enable it to handle business at a lower cost. In the 
absence of proper equipment, operating expenses are increased. 
This is forcibly illustrated in the case of fire protection. Last year 
nearly $1,100,000 was spent in wages for temporary employees hired 
to fight fires and for transporting, provisioning, and equipping them. 
While the natural conditions this season are very different from those 
faced last year, so that a close comparison of results is impossible, the 
extra expenses incurred in fire fighting will not exceed $190,000; 
yet much better protection has been given. [Every step forward in 
developing a good system of permanent improvements means a 
lower annual cost for fire protection. It is already evident that the 
increase in the permanent improvement fund expendable in 1912 will 
materially reduce the expenditures for fire fighting. Fires can now 
be discovered and reached more promptly, and consequently put 
out at less cost, than ever before. The total expenditures for all 
dere in 1912 will probably fall slightly below the total for 1911; 

ut because of the more high] deeohtath and better equipped pro- 
tective system the money will i spent to much better advantage. 

Properly speaking, most of what is spent in protecting the Forests 
is also an investment, Any private owner of timber held for future 
sale would, as a matter of course, add his carrying charges to his 
original outlay as an increase in the capital tied up; and if he sees his 
property rising in value faster than the cost of carrying it, he knows 
that he is on the safe side, Since the National Forest timber is for the 
most part either on what may be called the fringe of present demand 
or quite beyond the zone of present operations, its value will for some 
years to come rise rapidly, The average rise in the stumpage price of 
timber sold by the Forest Service in the last four years has been 18 
cents per thousand, An average annual increase of only 6 cents deg 
thousand feet for the 518 billion feet of merchantable timber on the Na- 


FOREST SERVICE. 355 


tional Forests (exclusive of Alaska) would be equivalent to $31,000,000 
added each year to the value of the present stand. There is also 
the increase which takes place through the growth of small timber. 
The Government can well afford, in consideration of the rising value 
of its property, to give it protection irrespective of what the Forests 
are now bringing in. It would be inexcusable folly to do otherwise. 

If the expenditures of the Forests can not be curtailed, the natural 
query follows, Why can not the receipts be largely increased to meet 
the expenses? This could only be done by throwing large bodies of 
timber on the market at prices much below its real value. The 
market is now glutted through overproduction from private lands. 
To sell public timber when it is not really needed at prices below its 
value and under conditions which would be injurious to the Forest 
itself, thus sacrificing the great public reserve which will be badly 
needed later on, would be nothing less than a betrayal of the people’s 
trust. The truth is that, regarded as public property, the rion 
Forests form an aggregate so stupendous that the most conservative 
statements and estimates appear visionary. In consequence it is 
difficult to secure a consideration of questions of business policy on 
their actual merits where questions of value are involved. It cost 
the Nation no outlay of capital to reserve for public use timber which 
it would require an outlay approximately equal to the present national 
debt to buy; but that does not alter the actual situation. The pres- 
sure for throwing down the barriers which now prevent this great prize 
from passing into private hands is a natural result of this situation. 

While the gap between expenditures and receipts can not be 
expected to close entirely for some years unless ‘a shortsighted and 
false economy is attempted, there is every prospect that the net cost 
to the Government will decrease yearly. In the fiscal year 1912 the 
gross cost will probably be slightly less and the receipts somewhat 
greater than in 1911, and the estimate of appropriations needed for 
1913 keeps within the total for 1912. 

Although the receipts for timber and grazing fell off, the number of 
persons who made beneficial use of the Forests was greater than in 
any previous year. The total number of timber sales made (5,653) 
was 5 per cent above the number in 1910, the pay grazing permits 
issued were within one-third of 1 per cent of the number in 1910, the 
permits for free use of timber rose from 35,364 in 1910 to 40,660 in 
1911, while the free special use permits fell from 2,986 to 2,844, but 
the pay special use permits rose from 2,222 to 2,301. 

The most important development in the field of special uses was in 
connection aa applications for the use of land for water-power 
purposes. The new form of permit and stipulation described in last 
year’s report was approved on December 28, 1910. Its fairness was 
generally recognized, and the applications for permits which have 
been made show that preparations for local development of the water- 

ower resource are now well under way. The following statement 
indicates the extent to which this has gone. It does not include 
noncommercial projects utilizing or contemplating the utilization of 
less than 1,000 horsepower. 


Wumber or projects operating June 50, VOLT ie. eee ce coc ewas acres dete eads 28 
Number on which construction had been begun ................--002--0c0ee 12 
Number for which permits had been issued.................-----eeee eee eene 91 
Number of permits issued in:fiscal year 1911. 2... iss seins cab usc med sec so ba 49 


Number of applications for permits received in 1911................-----e008 75 
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Of the 91 permits included in this statement, 50 were for commer- 
cial use, and 61 of the applications here reported as received in 1911 
were for commercial use. 

It still remains true, however, that there is need for legislation to 
make possible the granting of term permits, revocable only for breach 
of the stipulations during a period of years sufficient to justify the 
financing of large enterprises. By direction of the President, repre- 
sentatives of the Agricultural and Interior Departments took up last 
winter the cuestion of the legislation immediately needed to provide 
for the use of portions of the public lands by private companies for 
the generation and transmission of hydroelectric power. The 
Department of Agriculture was represented by the Forester, the 
Solicitor, and Mr. J. B. Adams, of the Forest Service. Recom- 
mendations were drawn up proposing a system of leases secured 
against interference through thie ocation of claims under the public- 
land laws, with safeguards to protect the public against the specula- 
tive tying up of power sites, and with provision for a moderate charge 
based on the net horsepower capacity of the site. The report of the 
joint committee of the two departments was approved by their 
respective Secretaries and submitted to the President, who in turn 
gave it his approval. A bill along the line of the report was intro- 
duced into Congress by a member of the House Public Lands Com- 
mittee. Other bills, advocated by representatives of some of the 
hydroelectric power companies, were also introduced. The latter 
embodied the principle of perpetual easements, without compensation 
proportioned to the value of the sites and without adequate safeguards 
_ of the public interest. No bill was reported to either branch of Con- 
gress at the last session. 


FOREST MANAGEMENT. 
Sranp or NatTionaL Forest TIMBER. 


The standing timber on the National Forests, including cordwood, 
is now estimated to be the equivalent of 518,000,000,000 board feet, 
exclusive of Alaska. In 1910 a total stand of 530,000,000,000 feet 
was reported. The shrinkage is due in part to the loss from forest 
fires in the summer of 1910 and in part to the corrected data. Relia- 
ble estimates of the timber on the National Forests in Alaska have 
not been obtained. A rough approximation, however, credits these 
Forests with a stand of 69,000,000,000 feet. 


Tue TimBeER SALE Po.icy. 


The stock taking of National Forest resources as a basis for scien- 
tific forest management, and particularly a more exact inventory of 
the standing timber, has progressed as rapidly as funds and men 
could be spared for this work. First consideration has been given to 
Forests where the demand for timber is greatest and overcutting 
most likely to occur. In 1908 a systematic plan of timber recon- 
noissance was adopted and put into effect on a small scale. This 
work has since been extended into all of the districts and is now nearly 
complete on a few Forests where information of this character is 
most critically needed. Up to the present time the reconnoissance of 
8,658,983 acres on an intensive basis, including detailed timber esti- 


FOREST SERVICE. 357 


mates and accurate maps on a large scale, has been completed. Of 
this amount 3,900,824 acres were covered during the last fiscal year. 
In addition, reconnoissance of a less detailed character, designed to 
determine only the broader conditions in respect to topography and 
the amount and character of the timber, = been conducted on 
17,174,251 acres. 

The reconnoissance of each Forest or portion of a Forest is designed 
to furnish the basis for a working plan, or systematic scheme of man- 
agement, for the area covered. Such working plans include, among 
other facts necessary to place the administration of the Forest upon 
the best practicable basis, the amount and location of stands of dead 
or overripe timber whose immediate cutting is advisable; the annual 
production of wood, as indicating the amount which may safely be 
cut each year without impairing a sustained yield of equal amount 
in future years; the stand of timber on desirable logging units, 
together with the topographic factors affecting their exploitation and 
market value; and the location and extent of areas where artificial 
reforestation is necessary. It is the aim of the Service to place each 
Forest as rapidly as possible under a systematized plan of manage- 
ment based upon information of this character. 

The single factor of greatest importance in such working plans is 
the determination of the amount of timber which may safely be cut 
from each Forest annually without exceeding the annual production 
of wood. This is expressed in the maximum cut prescribed by the 
Secretary of Agriculture for each Forest each fiscal year. Up to the 
present it has been necessary to determine the annual cut in the 
majority of cases by a rough approximation based upon the area of 
the Forest and its stand of merchantable timber. As intensive 
reconnoissance covers new areas, much more reliable data concern- 
ing the rate of growth of the various species, the areas of young 
timber where the production of wood is at its maximum, and the 
like, are being secured and applied directly in fixing the maximum 
cut prescribed for the Forest in question. The maximum annual 
cut as determined by scientific data of this character represents, 
therefore, the interest on the National Forest timber viewed as a 
public security administered so as to maintain its present value for 
all time; in other words, the current yield which may be safely 
utilized without depleting the stock of material on hand. As estab- 
lished for the past year, the total amount which could properly be 
cut annually from all Forests is 3,273,690,000 board feet. 

In the timber-sale policy of the Service provision is first made for 
local needs, present and future, and sales of timber which will enter 
into the general markets are considered only when it is clear that 
an excess over the permanent supply required by local industries 
exists. The application of this policy is indicated in the following 
statement showing the number of sales made of various amounts 
during the year. 
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Number of timber sales classified according to amount of sale. 


Pek Under | $100 to | $500to | $1,000to| Over | Total 
State or Territory. eee . number 
$100. $500. $1,000. | $5,000. | $5,000. oteatae 
adel 

AvivONe S-<)sncktcvavkewoewoehoodesaseumec 609 10 2 1 1 623 
ASSIS A SE ons Saca/ciciw ninco ea was e nae Raion 21 7 3 6 2 39 
MCAINIGIHING «5 coc co cok ac meee tone seme cer eaee 506 24 2 6 5 543 
COlGTADOs ots ites Stick. eee a eS 782 53 13 16 4 868 
MUONS occ cs mew acwo son ce odewtt ne Some niente 1A ealatre eos [least Coes cies cone Eee ee 7 
Tdshot ss. css eR eS Jee 552 42 12 6 6 618 
MINNGSOLS hao dace Ae cae Sec eee: aoe aah ok eee eee 3 teak ceed je 4 
IMOQHIAVIRGR acct boea cae e an tees ome eee 1, 137 59 15 9 3 1, 223 
N@Vadal=2 2.0.52 eieee st: 38... eee eee 202 3. | ld .eeSebh cases cele eee 205 
INGW: MOZI0O sc ccc conc sntacescpoe nan sees 41 8 3 4 5 261 
Northup akkotateca..cstuccceeccten cmacee s 2 ||. deem hide al sleet onsets) eee wekmtece| eee ene 2 
Okishonih-s5 sod secscccwereenensveaaee ce BBul casa wes |d4scnevcesl ects seach 38 
OIBPON ee ee ee an s cette ns caer eee 210 5 2 3 3 223 
Sonn wiakotas shee ee. tee 159 11 1 3 1 175 
1 Sa erie eR Re CS), Phi a5 i 287 10 3 4 2 306 
Wiashiniptont te eee chs roe ae eee ace 49 25 6 6 6 92 
WIV OUND ES Sonos ccdenue ss smeenctccsedaece 132 7 2 2 2 145 
FAT Ce A ira alee AE Bey UB oy te a ey 210 | 60 6 8 Beco 281 
Total for fiscal year 1911............. 5, 144 327 70 73 39 5, 653 
Total for fiscal year 1910............. 4,925 269 70 96 38 5,398 


It will be noted that nearly 97 per cent of the sales of the past year 
were under $500 in amount, and that the increase in sales over those 
during the fiscal year 1910 was almost wholly confined to the smaller 
transactions. 

Aside from provision for permanent needs of localities dependent 
upon National Forests for their supplies of timber, primary consider- 
ation is given to the aigseulniral’ needs of the Forests themselves 
and the utilization of material whose removal will be of benefit. 
The sale of merchantable dead timber and stands of overripe timber 
in which decay equals or exceeds the growth, and the cutting of 
mature trees from stands where their removal will greatly increase 
the growth of the remaining forest, are essential to accomplish this 
object. This policy not only makes possible additional revenue 
through sales of timber for the general market, in excess of local 
needs, but actually increases the amount of wood being produced on 
the Forests, puts the productive capacity of the soil to better use, 
and insures larger supplies of timber for the future. 

In fixing the annual cut the limit is set with reference to the 
amount of timber which can be secured as a sustained yield from 
individual Forests or groups of Forests which form well-defined 
economic units. In view of the general conditions in regard to 
timber supply in the United States and the rapid exhaustion of the 
stands of timber in private ownership it appears advisable to go 
even further than this in restricting the immediate cut from the 
National Forests, and to reserve additional supplies of forest prod- 
ucts in order to assist in tiding the country over the period of eco- 
nomic readjustment which must inevitably ensue when the main 
supplies of timber outside of Government ownership are exhausted. 
To a certain extent no other course is open now, for only a small 
fraction of the total amount which is being produced annually on 
many of the Forests by growth can be sold under present conditions. 
But as a broad public policy it would seem advisable for the Govern- 
ment to accumulate a surplus stock against the time when the demand 
for forest products, in view of the rapidly diminishing supply, will be 
one of the most critical economic conditions confronting the country. 
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The application of this policy will not prevent sales of National 
Forest timber to an amount sufficient to make the Forests self- 
supporting. If only one-half of the total annual cut of 3,273,690,000 
feet, which it is estimated could be removed without reducing the 
permanent stock on the Forests, were sold each year at the average 
price obtained in the sales of the past fiscal year, leaving the other 
half to accumulate as a reserve supply, the income from this source 
would exceed $4,000,000 annually. The timber cut during the 
year under both timber sales and free-use permits, aggregating 
498,166,000 board feet, was but a little over 15 per cent of the total 
annual cut established as representing the actual yield of the Forests. 

The specific policy adopted, therefore, has been to increase the 
volume of timber sales, as business conditions permit without an 
undue sacrifice of stumpage value, up to an amount which will, in 
connection with receipts from other sources, put the National Forests 
upon a self-supporting basis. To go beyond this at the present time 
does not appear advisable in view of the need of accumulating reserve 
supplies of timber to draw upon when the supplies in private hands 
shall be largely exhausted. 

That it will be practicable in pursuance of this policy to place the 
National Forests on a self-supporting basis is indicated by the results 
obtained on a number of Forests where, because of the presence of 
local industries which consume large amounts of timber annually or 
of transportation facilities which make possible the logging and 
manufacture of Government timber for the general market on a large 
scale, the sales have been much larger than on the great majority of 
Forests, which are still undeveloped in these respects. The following 
table shows the receipts and disbursements and the proportionate 
amount of receipts from timber sales on four such Forests where local 
conditions not only have made self-support possible but have resulted 
in a substantial net revenue after meeting the cost of administration. 


Receipts and disbursements on certain Forests. 


Receipts Total Cost of N 
Forest. State. from sales eo adminis- £ 
of timber. | TCP ts. tration.! AEA ASUS 
BiLLerroot sao skccaccdeaecese cece es Montana .-2 oe ce 5 $60,035.55 | $62,198.23 | $29,436.62 | $32,761. 61 
AD sy Cire 0 ee ee ee ee Oe ese sesee ee 77,672.53 | 85,537.68 | 41,864 27 43, 673. 41 
COCONINO Sc acces arate ate ures cate ATIZOUD ee. . setcer ee 51,257.16 | 70,308.12 | 40,991.24 29, 316. 88 
Paras Ci ae a eae cee California......... 31,707.23 | 39,401.93 | 37,061.11 2, 340. 82 


1 Exclusive of permanent improvements. 


Another fundamental feature of the sale policy of the Service, 
which directly affects the amount of timber sold and the receipts from 
this source, is the maintenance of stumpage prices at figures repre- 
senting the actual value of the standing timber under normal market 
conditions as closely as it is practicable to determine it. This value 
is based upon market prices of the products manufactured from the 
timber during normal conditions, stumpage rates being determined 
by deducting the cost of logging and manufacture and a reasonable 
percentage of profit from the sale value of the product in the form 
prepared forfinal consumption. The Service has consistently refused 
to make sales at a sacrifice in what is believed to be the value of its 
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standing timber during normal conditions and to depreciate the value 
of its stumpage by lowering prices to meet temporary fluctuations in 
the lumber market. The great body of National Forest timber is 
looked upon as a public security which it is the duty of the Service 
to maintain at par value, a value which should increase as the supply 
from other sources is lessened and which protects the public interests 
represented in these national holdings. Since 1907 a general depres- 
sion, more or less acute in different portions of the West, has pre- 
vailed in the lumber market. A reduction in stumpage prices adapted 
to depreciated lumber prices would have materially increased Na- 
tional Forest sales during this period. 

At the cost of a considerable sacrifice of receipts the Service has 
declined to make sales under such conditions, believing that the 
interests of the people in the National Forests, both as joint owners 
of the property which these Forests represent and as consumers of 
lumber, require the withholding of timber from the market until 
more favorable terms could be secured. In fact, the timber sold last 
year brought a higher price than during the preceding fiscal year, the 
average rate being $2.56 per thousand feet in 1911, as compared with 
$2.44 in 1910. The timber cut during the year paid an average 
stumpage price of $2.25 per thousand feet, as compared with $2.36 
in the fiscal year 1910, this difference being due to increased opera- 
tions under some of the older contracts which made lower rates. 

The requirement of methods of logging which wherever possible 
leave the basis for a second cut of timber on the ground, and which 
in all cases will insure the protection of the cut-over area and its 
speedy restocking with forest growth, is another essential feature of 
the sale policy of the Forest Service which should not be sacrificed in 
order to sell more timber. In many instances a third of the merchant- 
able stand is reserved, consisting of younger and thriftier timber, as 
a basis for a second cut within a maximum period of 50 years. In 
other cases where this is not practicable the restocking of the ground 
is insured by the reservation of a sufficient number of seed-bearing 
trees and careful protection of the seedling and sapling growth on the 
area. In all sales adequate protective measures are enforced, either 
by piling and burning slash resulting from cutting on the entire tract 
or ae constructing fire breaks around the sale area and burning the 
slash clean within these breaks. Close utilization of all merchantable 
material in the trees cut is insisted upon. These measures are essen- 
tial to the perpetuation of the timber supply on the Forest areas 
where cutting is permitted, the establishment of definite standards 
of conservative lumbering, and the elimination of the wasteful use of 
forest products. The requirements of National Forest timber con- 
tracts in these respects, while framed to meet the methods of logging 
necessary in each locality, should be such as will not onl ree 
protect the future forest resources on the public hol:-lings, but also 
establish standards of forestry practice which will sooner or later be 
applied to private Eanbatlends 

The prevention of monopoly in the timber-sale policy of the Service 
has been constantly enforced. It has been found, liowever, that the 
application of this policy is not inconsistent with sales of large amounts 
of timber under comparatively long cutting periods in localities where 
there is little or no local demand and the timber must, if used at all, 
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be sold in the general markets of the country. A vast proportion of 
the National Forest timber is inaccessible to present transportation. 
To exploit such bodies, large investments in railroads, flumes, or other 
transportation facilities are needed. Such investments by business 
interests are not practicable unless the amount of timber covered by 
the contract of sale is sufficient to reduce the investment per unit of 
manufacture to a reasonable figure. In accordance, therefore, with 
the policy of increasing timber sales sufficiently to make the National 
Forests self-supporting, larger sales than formerly are being made of 
bodies of inaccessible timber not needed for local use. It may be 
advisable to make sales under such conditions for amounts of one-half 
or three-fourths of a billion feet, with cutting periods of 10 years or 
perhaps more, as determined by the rate at which logging operations 
can be practically conducted. In every sale of this character pro- 
vision will be made for the periodic readjustment of stumpage prices 
in conformity either with stated increases specified in the contract, 
with prevailing prices secured for similar National Forest timber at 
the date of readjustment, or with the market value of the manufactured 
product at the date of readjustment. Because of the physical condi- 
tions which control the exploitation of the great bulk of National 
Forest timber, it is from sales of this character that the Service is 
likely to secure in the immediate future substantial increase in the 
total volume of its business. The fact that the construction of rail- 
roads or other transportation facilities, an essential feature of such 
contracts, enhances the value of other bodies of timber and develops 
the entire country to a marked degree is a further reason for the adop- 
tion of this policy. 


SALES OF THE YEAR. 


The undeveloped condition of most of the National Forests and the 
lack of information concerning their timber resources and the oppor- 
tunities for purchases of stumpage in many of the principal lumbering 
centers of the country have made it advisable for the Service to take 
more definite and aggressive steps to bring desirable sales to the atten- 
tion of possible purchasers. This is being done through the publica- 
tion of descriptive material in lumber and trade journals and through 
the personal efforts of members of the Service. The latter method 
has been taken up primarily to assist in the disposal of bodies of fire- 
killed timber, which is in danger of becoming a total loss through 
rapid deterioration. It is probable that these methods will assist 
materially in the sale of bodies of National Forest timber whose 
removal is most urgent. 

The more important factors influencing the sale of timber are: (1) 
The distance of the larger bodies of National Forest timber from 
markets and from existing transportation facilities, and the cost of 
constructing necessary improvements to exploit such bodies, usually 
under rugged, mountainous conditions; (2) difficulties in logging, 
particularly the rough surface usually encountered and the short 
seasons of practicable logging due to the elevation at which most of 
the National Forest timber occurs; (3) the condition of the lumber 
markets, which are usually very sensitive to general business condi- 
tions, and which in many portions of the West are in danger of 
constant overproduction through the manufacture of bodies of 
timber, developed by large investments, in excess of the current 
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demand; and (4) the presence of privately owned timber tributar 
to the same markets and usually more accessible and of better qual- 
ity than the Government timber. As a rule the greater part of the 
privately owned timber tributary to a given market must be removed 
before theese is any considerable demand for National Forest timber. 
The cost of marketing National Forest timber usually exceeds that of 
orivately owned timber because of its inaccessibility and the rougher 
ogging conditions. 

The requirements imposed in Service contracts for the perpetuation 
of the Forest increase the cost of operation, as a rule, by 5 to 10 per 
cent as compared with similar operations upon private lands. To 
offset this disadvantage there are certain distinct advantages to the 
purchaser of Government timber. These consist in the elimination, 
in large part, of fire risk because of the protection furnished by the 
Government, the small deposits required in advance of cutting, and 
the elimination of taxes and other carrying charges necessary where 
bodies of privately owned timber are controlled for similar periods. 
The realization of these advantages by the lumber trade is a significant 
factor which in many localities will tend to increase sales of National 
Forest timber, even though stumpage prices may be somewhat higher 
than in the case of privately owned timber and the cost of operation 
somewhat greater. 

The condition of the timber-sale business during the year is indi- 
cated by the following statement of timber sold and timber cut under 
sales, with the value of each, by States: 


Timber sold and cut under sales on the National Forests, fiscal year 1911. 


Timber sold. Timber cut under sales. 
State or Territory. 
Amount. Value. Amount. Value. 
Board feet. Board feet. 

ATIZOND Sens kbs ooee bees ance ee eaee fee 90, 876, 000 $280, 028. 27 37, 858, 000 $102, 880. 54 
ATKAnNSAG ios ooo os os sclssismastesiciies ocean se asses 13, 458, 000 29, 472. 71 4,817,000 10, 626. 97 
Califormiaec. 22 Ssec seeder sees se bee seeeees 112, 438, 000 295, 536. 22 37, 899, 000 80, 243. 65 
Colorado: 13 s dase cd Seine seczwiaenis bacteee cae 59,075,000 115, 878. 01 47, 647,000 96, 110. 62 
HlOrida = 25 o5 55. covs coe os sngecciesecten ee esane 55,000 44. 00 32,000 18.75 
TASHG ts Se be ~ hence we timnas Somcnieee cease 44,576,000 94,010. 62 49,597,000 118, 472. 26 
AP PATe fy es 98 Some Shona seecneneas sc 473,000 1,313. 46 647,000 2,481. 82 
Montanaes.ccstes ces 2552. oct soee sweet oe eh eee 144, 605, 000 485, 758. 79 57, 642, 000 170, 276. 49 
NGVEGGRE Sts ena tec eos bas dc ceeotressepertee 5, 108. 95 2,539, 000 , 207. 79 
INGWrMONICO essa cc s0 cwsisatceteden er sen eet ee 51, 90 , 096, 000 36, 594. 57 
Northt Dakotas... 5228; i520 332)... Schiee «cece 50 1,000 6.3 
QRISNGMI ae ete cats. cgocn cee eee 37,000 79. 20 37,000 79. 
Oregoni:ts=: 5225. ie 332, 242. 52 22, 446, 000 42,158. 93 
South Dakota... eo i 29,174. 53 10,056, 000 27,496. 65 
Uitahsse heen ss 38, 295. 08 12,275,000 28, 498. 69 
Washington..... 305, 748. 48 25, 343, 000 48, 368. 20 
Wiyontig=2- fos. 27, 692. 27 17, 598, 000 43, 265. 39 
A¥aska 3. 252s viaccess tes lacs slsscetoe see eaeas , 203. 54 28, 148, 000 30, 206. 07 

Total fiscalsyear loll cocces cee ae ees ecse 830, 304, 000 2,122,539.05 | 374,678,000 842, 992. 89 

Total fiscal'year 1910355 sos sso ee 574, 555, 000 1, 400,992.69 | 379,616,000 896, 308. 34 


The total value of the timber cut under sales as given above differs 
from the receipts from timber as given on page 353, both because the 
latter includes the receipts from timber and fire trespass and because 
payment for timber is required in advance of cutting. 

The sale of turpentine from the Florida National Forest yielded 
$8,268.68, as compared with $4,238.50 for the preceding year. 
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_ The year was characterized by a marked depression in the lumber 
markets of many portions of the West, a depression resulting in 
several localities in prices for manufactured lumber of from $2 to $3 
per thousand board feet less than those of 1906 and 1907. This 
depression was most acute on the northern Pacific coast, in the 
Douglas fir belt, where practically no additional sales were made and 
operations under several existing sales were suspended owing to the 
inability of the purchasers to market their product. This depression 
also affected seriously the demand for National Forest timber in the 
Douglas fir and lodgepole pine belt of the northern and central Rocky 
Mountains, from which considerable quantities had previously been 
sold for local uses, mining timbers, railroad crossties, and timbers 
for structural purposes. The general suspension of construction 
work by many rauroads and the reduction in output on the part of 
various mining and manufacturing companies hate reduced the 
demand for National Forest timber and even made it difficult or 
Mapessible to continue operations under some old sales. 

he demand for pine timber on the National Forests of western 
Montana, northern Idaho, and eastern Oregon, and in the Sierra 
Nevada Mountains of California, Arizona, and southern Colorado, 
has remained fairly firm. This material has felt the general depres- 
sion relatively less, because it is in good demand in the general market 
and has a considerable variety of uses. A number of additional 
sales were made on these Forests, and the bulk of the year’s cut was 
confined to them. The operations in the pine forests mentioned, 
together with sales supplying primarily Toya industries less affected 
by general market conditions, kept the cut very close to that during 
the preceding fiscal year, the difference being less than 5,000,000 feet. 

In spite of the poor market conditions an anticipated revival of 
more active demand resulted in a marked increase in the amount of 
timber sold, as compared with the preceding year, an increase 
amounting to 44.5 per cent in the quantity and 51.5 per cent in the 
value of the material disposed of. The policy adopted during the 
year of making sales for larger amounts and longer cutting periods 
where the investment necessary called for this course was an impor- 
tant factor in the increase in sales. 

The disastrous fires of 1910 had the immediate effect of canceling 
two large sales in western Montana and northern Idaho, covering 
areas where a large portion of the timber was killed. This in itself 
caused a reduction in timber-sale receipts of from $50,000 to $100,000 
during the year. 

Twenty-three per cent of the timber cut and 11 per cent of the 
timber sold was fire-killed material. Including one sale of 100,000,000 
feet, previously reported sold as green timber, but resold during the 
year as fire-killed, 21 per cent of the total amount sold was dead 
timber. The effort to dispose of the stands of fire-killed timber 
resulted in the sale of approximately 190,000,000 feet subsequent to 
the close of the fiscal year. The inaccessibility of much of the fire- 
killed timber will prevent its disposal before it becomes unmerchant- 
able, but every possible effort will be made to salvage the maximum 
amount of this material. In some instances the efforts of the Service 
to dispose of the dead timber have been very successful. On the 
Pike National Forest in Colorado, for example, sales during the past 
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five years have removed over 50 per cent of the dead timber from an 
area of approximately 350,000 acres. 

The chief obstacle to making additional sales has been the refusal 
of many applicants to pay the appraised value of the timber. Other 
sales have not been consummated because of the unwillingness of 
cs Seca to comply with the requirements imposed by the Service 
or the protection and perpetuation of the forest. As indicated 
above, however, a more lenient policy in these respects is considered 
advisable in view of the duty of the Service to maintain stable values 
for National Forest timber and to regulate the cuttings so that the 
objects of the National Forests will be carried out. 


TIMBER TRESPASS 


The receipts for the year included $43,236.37, paid in settlement 
for timber cut in trespass, and $14,371.16 paid in settlement of fire 
trespass, the greater portion of which was for the destruction of 
merchantable timber and young forest growth. The receipts from 
these sources during the year 1910 totaled $35,755.55. 


FreE USE. 


The following table summarizes the free-use business of the service 
during the past year: 


Free use of timber on National Forests, fiscal year 1911. 


Num- | } | Num- 


State or Territory. eee | Quantity. Value. State or Territory. es Quantity. Value. 

mits. | mits. 

Bad. ft. | Bd. ft. 

VATIZONB Som tiscoee ce 1,955 | 4,729,000 | $12,211.92 |} Oklahoma........ 232 137,000 $300. 00 
Arkansds }...3 22253: 163 480, 000 1,472. 88 || Oregon..........- 2,383 | 11,331,000 15, 582. 78 
Californias <2; 3.085 9, 197,000 17,359. 02 || South Dakota....) 1,401 5,855, 000 7,350. 57 
Colorados=tt 3222 4,025 | 12,246,000 | 20,625.25 |) Utah.............} 4,677 | 11,656,000 16, 249. 96 
Mornda ts.) 16 29, 000 39.45 || Washington...... 621 | 2,851,000 4,790. 10 
TAGhGey = see 7,150 | 21,523,000 | 31,797.32 || Wyoming........ | 1,652 | 6,852,000 8, 952. 79 
Michigan.......... 2 12,000 6:00.) (Alaska 2222-255. | 7 100,000 108. 95 
Minnesota........- 7 87,000 313. 65 _—————————_|—__————_ 
Montana. .5..522). 8,152 | 19,403,000 | 38,576. 67 Total for fiscal 
Nevada........... 496 1,799. 000 2, 950. 52 year 1911... 40,660 |123, 488,000 196, 930. 24 
New Mexico.......| 4,442 | 15,149,000 | 18,170.71 Total for fiseal P 
North Dakota..... 192 | 52,000 71.70 year 1910..... 35, 364 |104,796,000 | 176, 166. 51 


The amount of timber cut under free-use permits was 22.8 per cent 
of the total cut for the year. 

The policy pursued with regard to permitting the free use of 
National Forest timber has followed closely that of the past, this privi- 
lege being accorded residents in or near the National Forests who need 
material for personal use, and who can not reasonably be expected to 
purchase. Special consideration is given to new settlers and prospec- 
tors for minerals. Free use is also granted on a liberal scale for 
cooperative enterprises and public Dp In granting free-use 
permits, dead Bente is first disposed of wherever available and suit- 
able for the needs of the applicant. Approximately three-fourths, or 
91,956,000 feet b. m., of the material cut under free use during the past 
year was dead timber. 
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The total cut of National Forest timber last year, under both sales 
and free use, was 498,166,000 board feet, with a value of $1,039,923.13, 
as against 484,412,000 board feet, with a value of $1,072,475.25, in 
1910. The falling off in value at the same time that the total quan- _ 
tity cut increased is due partly to the somewhat lower stumpage price 
obtained for the timber cut under sales, already pointed out on page 
20, but more largely to the increased ratio of the cut under free use. 
Both because most of the free-use timber is dead and because the live 
free-use timber is often low-grade material desired for fuel, fencing, 
and similar purposes, its average stumpage value is much lower than 
that of the timber cut under sales. In 1911 this stumpage value was 
$1.60 for the equivalent of 1,000 feet board measure, as against the 
$2.25 obtained for timber cut under sale. 


Losses By Forest Fires. 


THE FIRES OF 1910. 


Since the fiscal year closes in the midst of what is, taking the 
National Forests as a whole, the fire season, the statistics of fire losses 
are compiled by calendar years. Seasonal variations in weather con- 
ditions produce wide differences in the risk for different years. The 
calendar year 1910 was exceptionally unfavorable. Throughout the 
West the winter snowfall and spring rains were unusually light, so that 
with the oncoming of summer the supply of surface moisture rapidly 
dried away, and an abnormal and steadily increasing number of fires 
followed. Through the summer the conditions of drought grew worse 
and worse, until in parts of the Northwest they became the most 
severe within the period of Weather Bureau records. Steady high 
winds were combined with almost complete failure of the light summer 
precipitation, which usually mitigates the severity of summer drought 
in the mountains. By the middle of August the Forest Service was 
straining every resource to hold in check, with a force entirely inade- 
quate to the work, the multiplying fires. 

Out of this situation there developed a national disaster. From 
the Pacific coast region eastward to central Montana the forests of the 
Northwest seemed suddenly to burst into flames. Fierce winds 
attained, in northern Idaho and western Montana, hurricane propor- 
tions. The scattered fires were driven together and lashed into fury, 
until they forced to shelter (where shelter could be found) the scat- 
tered bands of fire fighters. Within a few days’ time the National 
Forests suffered losses which surpassed the total inflicted by all the 
fires of former years since Government protection of the Forests began. 

The total area burned over within the National Forests was 
4,134,253 acres, of which 3,078,109 acres were classified as timbered 
and 1,056,144 acres as open. These figures are in striking contrast 
with those for the calendar year 1909, in which 362,014 acres were 
burned over, of which 209,671 acres were timbered. ‘The loss in 1910 
in timber destroyed or damaged was 6,508,369,000 board feet, with 
an estimated value of $14,889,724, as against 169,410,000 board feet, 
with an estimated value of $297,275 in 1909. There was also a loss 
of reproduction valued at $9,180,989 and of forage valued at $114,382. 
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Including the losses on private lands within the National Forests, the 
total timbered area burned over was 3,805,572 acres, and the total 
estimated loss was $26,597,228, as against $456,246 in 1909. This 
shows the losses of the two years in a ratio of more than 50 to 1. 

The total cost of fighting these fires, exclusive of the time of forest 
officers, was $1,037,254.03, as against $54,669.83 in 1909. An aver- 
age of 25.87 acres per thousand aéres was burned over, as against an 
average of 1.86 acres the previous year. The total number of fires 
reported was 5,201, of which 3,164 were confined to an area of 5 acres 
orless. Of these fires 1,704, or 32.76 per cent, were caused by railroad 
locomotives; 724, or 13.92 per cent, by lightning; and 668, or 13.23 
per cent, by campers. Incendiarism and brush burning were each 
responsible for a little less than 6 per cent of the fires; sawmills and 
donkey engines, for a little less than 1 per cent; and other causes, 
classed as miscellaneous, for 4.63 per cent. Finally, 1,184 fires, or 
22.77 per cent of the total, were due to unknown causes. 

The percentage due to lightning was unusually high. The exposure 
of forests to fires caused by lightning is the result of climatic con- 
ditions peculiar to the West, and is most serious in the high mountains. 
In other parts of the United States a thunderstorm brings with the 
lightning an antidote for fire, in the rainfall which accompanies an 
electrical storm. Many of the western storms, however, are char- 
acterized by violent lightning with little rain, and lightning often 
strikes where there is no rain at all. If the woods are unusually dry, 
the number of fires set will be correspondingly increased. Inasmuch 
as the regions most exposed to this danger are those which it is most 
difficult to protect because of their remoteness and the absence of 
means of communication, the danger of fires caused by lightning must 
always remain formidable while large parts of the Forests remain in 
an undeveloped state. ; 

It is necessary to report, with deep regret, that a heavy loss of life 
took place in the fight against the fires of the calendar year 1910. 
That the losses were not much greater is due to the coolness, wood- 
craft, and devotion to duty of the forest officers, usually rangers, 
who brought their men through safely, even at imminent risk to 
themselves. The work of some of these forest officers may fairly be 
called heroic. 

The names of the temporary employees of the Forest Service whose 
lives were lost, so far as they are known, appear in the list given on 
page 27. No forest ranger or other officer in the regular employ of 
the Forest Service lost his life, though several were badly injured. 
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1. George Smith. 27. W. Polk. 53. Joe Beauchamp. 
2. G. A. Blodgett. 28. William Casey. 54. Roderick Ames. 
3. Oscar Weigert. 29. James Kerr. 55. Tony Butcher. 
4. Harry Jackson. 30. Gus Johnson. 56. Chris Omiso. 

5. L. Ustlo. 31. W. Flynn. 57. C. Buck. 

6. James Donahue. 32. Sam Hull. 58. William Learmouth. 
7. Frank Xanders. 33. L. Johnson. 59. Joe Fern. 

8. Patrick Crogan. 34. Edward Frye. 60. Richard Woods. 
9. Larry Levar. 35. John Hoss. 61. Andrew Hanson. 
10. M. Phweiser. 36. Harry Smith. 62. Louis Shoman. 
11. J. Ruzick. 37. Joe Denton. 63. August Berger. 
12. M. Dilo. 38. J. Stevens. 64. Walter Beamair. 
13. Jack Hill. 29. J. Harp: 65. E. Williams. 

14. O. Bing. 40. Chris Christensen. 66. A. G. Bourette. 
15. Ed Murphy. 41. Jim Denton. 67. George Strong. 
16. H. Siphers. 42. Glenn Taylor. 68. George Fease. 
17. Ralph Ekhoen. 43. K. Anderson. 69. J. Harris. 

18 Frank Skeychell. 44. E. Smith. 70. J. Plant. 

19. Ed Dunn. 45. Unidentified. 71. Val Nicholson. 
20. W. E. Norton. 46. Unidentified. 72. Larry Ryson. 
21. L. Schwartz. 47. Unidentified. 73. Leslie Zellers. 
22. W. H. Baker. 48. Upton B. Smith. 74. S. D. Adams. 
23. Frank Masterson. 49. George W. Cameron. 75. Aaron Benton. 
24. George McGurk. 50. Guecomo Viettone. 76. Louis Holmes. 
25. O. Ellefson. 51. Dominick Bruno. 77. Tom Welsh. 
26. F. D. Swick. 52. W. J. Elliott. 78. Ernest Elgin. 


There were considerable losses of horses, horse equipment, etc., 


which had been hired by the Forest Service for transporting pro- 
visions and tools to the fire crews. Since no funds are available, 
under the appropriation act, for the settlement of obligations of this 
kind, it was necessary to seek relief from Congress in order to meet 
the just claims of the owners of the property. It was also necessary 
to ask for a deficiency appropriation of $935,000 to meet the expenses 
incurred in fire fighting. By act of Congress appropriations totaling 
$902,742.90 were made for both of these needs. 

Since expenses for medical attendance and hospital care of those 
who were injured in fighting fires, as well as the expense involved in 
caring for the dead, could not lawfulty be met by the Government, 
voluntary contributions from members of the Forest Service were 
offered as soon as the need for help became apparent; and this was 
followed by an offer of assistance by the National Red Cross Society, 
which made it possible to meet the immediate situation adequately. 
Appropriations of $20,450 made by Congress in the deficiency act, 
which became law on March 4, 1911, provided for the payment of 
medical, hospital, and burial expenses of those injured or killed, and 
for reimbursement to temporary employees for loss of time due to 
injuries sustained while fighting fires. 


CONDITIONS IN THE CALENDAR YEAR 1911. 


During the last six months of the fiscal year 1910-11 fires did little 
damage. IJ%xcept in the Black Hills in the month of June, the losses 
were everywhere entirely insignificant. In general, the weather con- 
ditions in the spring of 1911 were, in contrast to those of 1910, highly 
favorable to fire protection. Throughout the West the winter of 
1911 was one of abundant beer and the snows stayed on the 
ground well into the spring. ‘This resulted in an unusually abundant 
growth of vegetation, which remained green well into the summer 
and provided a natural protection against the spread of fire Tho 
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summer rainfall has been, in most National Forest regions, reasonably 
good, and there is every indication that when the present season 
closes the Forests will have suffered little harm. 

That fires are doing so little damage this year is, however, not solely 
due to improved weather conditions. A marked advance has been 
made in the protective system. While it would be altogether unsafe 
to say that, if the Forest Service were confronted again with the con- 
ditions which arose in 1910, the disastrous fires of that year would be 
impossible, it is certainly true that the Service is much better pre- 
pared to keep down the losses under any ordinary conditions, and that 
it has made appreciable progress toward the point at which the 
National Forests will be, humanly speaking, safe against great losses. 

An analogy has often been pointed out between protecting forests 
and protecting cities against fire. This analogy is worth reiterating. 
City property can not be made reasonably safe unless there are: First, 
regulations to lessen the fire risk in the form of building ordinances, 
rules regarding combustibles, etc.; secondly, a considerable invest- 
ment in signals, fire-fighting apparatus, and quarters; and thirdly, 
an adequate and well-organized force of disciplined men suitably 
located. So forests must be guarded against causes of fire and con- 
ditions favorable to its spread, must be equipped with means for 
discovering, reporting, and reaching fires, and must be manned with 
a reliable body of firefighters, stationed at the points of greatest 
need. 

With large parts of the National Forests (and those the most 
rugged and mountainous parts) unoccupied and pathless wilderness, 
close patrol and quick access to fires by sufficient forces of fire 
fighters are impossible. Yet these wilderness regions contain enor- 
mous timber supplies which, though out of reach now, the Government 
is holding to supply future needs. A demand for this timber will 
come with exhaustion of the supply in regions where cutting is now 
active. The Government must either allow this timber to be exposed 
to a high fire risk or spend considerable sums yearly in protecting land 
now unproductive. 

The see of a thoroughly efficient system of fire protection 
is the work of years. It calls for heavy investments in roads, trails, 
bridges, telephone lines, fire lines, watch towers, and ranger quarters. 
It calls also, obviously, for a sufficient force of men to insure early 
detection of fires. But it is not enough to provide merely for the 
quick giving of an alarm. To concentrate quickly upon a fire an 
experienced and properly equipped force of fire fighters, and to keep 
them there until the fire is under control, means careful preparation 
beforehand in order to meet the emergency in the right way. It can 
not be done on the spur of the moment. 


PROGRESS IN PROTECTION. 


The fires of 1910 were invaluable as a lesson. They made clear 
what are the most difficult problems of fire fighting under existing 
conditions, and showed what might be done, even under present con- 
ditions, to better the existing organization. They also aroused a 
much more vigorous public sentiment against fires, one effect of which 
has been that when fires occur the fact is widely heralded; and a 
higher standard of protection is now demanded than ever before. 
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Congress recognized the need of better protection*by increasing the 
Forest Service appropriation for the fiscal year 1912, so as to make 
available an additional $225,000 for permanent improvement work, 
$135,000 for protective work and fire fighting, and in case of ex- 
traordinary emergency an additional $1,000,000. During the winter 
and spring of 1911 a large part of the attention of the National Forest 
force was concentrated on the study of the forest-fire problem, in order 
that the highest possible state of preparedness might be reached and 
the most effective use made both of the old appropriation and of the 
increased appropriation available when the new year should begin. 

In the permanent improvement work the development of communi- 
cations was given precedence over everything else. Further, to make 
the work count for as much as possible, the most careful consideration 
was given to the relative importance of different projects. On every 
Forest the first question was to decide where the roads, trails, and 
telephones that could be built in the summer of 1911 would be of most 
service. There were already in existence permanent improvement 
plans for each Forest, prepared with a view to coordinating the work 
of successive years, so that all construction might take its proper place 
in a general scheme. The eventual equipment of the Forest with the 
best possible system of communications and quarters is the final object 
of these plans; and the fact of their existence simplified the task of 
deciding how to use to best advantage the increased appropriation for 
permanent improvements, with special reference to immediate pro- 
tection against fire, but without losing sight of what will in the fone 
run most effectively contribute to all kinds of use. The question as 
to \. iat improvements are most urgently needed for fire protection 
was found to require, for its best answer, the preparation of special 
plans, with a view to coordinating on each Forest all activities which 
could contribute to keeping down the fire loss. 

These fire protection plans were made for a large number of Forests. 
In. another year they wil) have been made for aJ] Forests. In pre- 
paring them, the first step is to Jocate those parts of the Forest on 
which fires are most likely to break out, and also those parts which 
are in greatest need of protection. Thus, in certain parts the danger 
of fires from lightning is likely to be especially great; elsewhere rail- 
roads or Jumbering operations or campers may necessitate unusual 
vigilance; while areas on which reproduction is abundant or where 
much inflammable material on the ground endangers a valuable 
stand should be guarded more carefully than parts of the Forest 
where fires will do relatively little harm. After 1t is known how the 
protection should be distributed, the second step is to plan the most 
effective means of locating and reporting fires. This includes such 
matters as the location of watchtowers and lookout points, decision 
as to the frequency of patrol and the lines which the patrolmen 
should follow, provision for giving the alarm when a fire is discovered, 
and similar matters. 

The third step covers the means of gathering help, getting them 

uickly to the fire, and supplying them with tools and food cn the 
rn line. One of the great difficulties encountered in fighting the 
fires of 1910 was to obtain enough capable men quickly, and to pro- 
vision them after they had been sent far into the woods. In making 
fire-protection plans all possible sources of labor supply are carefully 
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studied, and an understanding is reached with settlers, lumber com- 
panies, mine operators, and others so that fit men picked beforehand 
are ready to respond immediately to a call for help. Similarly, it is 
learned from a stores and ranches provisions and tools can be 
obtained, and in what quantities, and also where pack horses and 
other means of transportation can be hired. Finally, so far as 
possible, all the various contingencies likely to arise are considered 
and courses of action marked out beforehand, to the end that the best 
course may be taken at once and every one whose cooperation is 
needed may be ready to fall into line and perform his part without 
confusion or loss of time. 

Where possible, lookout towers have been so placed that they 
command a considerable common field, within witiel fires can be 
very accurately located when their bearings are reported from both 
lookouts. Patrolmen on their rounds are called upon to report to 
the supervisor from fixed points at certain hours, while ranger head- 
quarters are always connected by telephone with the supervisor’s 
office and parties working on improvements or reconnoissance are 
within as per touch as possible. 

The building of lookout towers and establishing of telephone com- 
munications has as yet been hardly more than begun, for the perma- 
nent-improvement appropriation necessitates doing the work a little 
at a time; yet a great advance has been made, because so much care 
has been used to do what could be done at the points where it would 
give the largest results. As a supplement to the permanent telephone 
lines it was found that temporary lines of insulated copper wire 
could be laid cheaply and rapidly. Insulated wire, weighing less 
than 30 pounds to the mile, can be carried on a pack horse to any 
point from which it is desired to extend an existing line so as to 
establish temporary telephone connection with a field party or 
lookout. The insulated wire is then laid on the ground. It has 
been found good for any distance within 60 miles. : 

One of the most serious of the fire risks to which the National 
Forests are exposed is that created by railroads. Of the known 
causes of fires in 1910, 32 per cent were due to ee from railroad 
locomotives. There are approximately 2,000 miles of track within 
the National Forests, besides logging railroads. The most careful 
attention has been given to devising and putting into effect measures 
for preventing fires along railroad lines, and for the prompt discovery 
and extinguishment of fires which may be started. These measures 
include the clearing away of inflammable material along the tracks, 
the cutting of fire lines, provision for patrol, the assistance of railroad 
employees, both in giving the alarm when fires are discovered near 
the railroads and in putting out the fires, and the prevention of the 
dropping of live coals and the throwing out of cinders. Safety — 
the starting of fires from the throwing out of cinders, especially on 
heavy grades, calls for the equipment of locomotives with efficient 
spark arresters or the use of oil for fuel. 

There is an increasing willingness on the part of railroads to coop- 
erate with the Forest Service in diminishing the fire risk along their 
lines. It is obviously to the interests of the railroads themselves to 
prevent fires, both because serious fires may inflict heavy losses on 
the railroads in the destruction of property, the interruption of traffic, 
and the loss of tonnage which results when timber is consumed, and 
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because the courts are now holding railroads liable for damages 
resulting from fires which the railroads cause. In a number of cases 
damages were paid last year by railroads on account of fires on 
National Forests for which they were responsible. With the principle 
established, as it now is, that the loss of reproduction constitutes a 
legitimate and tangible claim for damages, the interest of railroads 
in preventing fires from spreading has become much greater. 

Special mention should be made of the admirable spirit in which 
the Chicago, Milwaukee & Puget Sound Railroad has acted to reduce 
the fire risk along its lines. By the use of oil-burning locomotives in 
the Rocky and Cascade Mountain Ranges and the careful clearing 
of its right of way across National Forest land, the fire risk was 
greatly lessened. The Great Northern and Northern Pacific Railway 
companies also materially reduced the danger along their lines by 
entering into cooperative agreements with the Forest Service. These 
agreements were signed in the spring of 1910. They provided for the 
close patrol of the railroads during the fire season, for the supplying 
of equipment, telephone connections, tools, and other necessities for 
effective work in fire fighting, and for payment by the railroads of the 
cost of fighting fires which start within 200 feet of the track and are 
not proved to have been caused by some other agency than the rail- 
roads, and also of fires at a greater distance which are proved to have 
been caused by the railroads. 

In the spring of 1911 a further advance was made by a cooperative 
agreement between the Forest Service and the Northern Pacific 
Railway for joint protection of areas on which lands of the railway 
are intermingled with National Forest land. Where the railway 
company was granted alternate sections of land by the Government, 
and these alternate sections lie within National Forests, neither the 
company nor the Forest Service can protect its holdings effectively 
without cooperation from the other. The agreement is an example of 
the cooperative agreements which have been entered into with private 
owners, generally organized into associations, for keeping down the 
fire losses where fires on private lands would endanger the National 
Forests. Among these associations are the Oregon Forest Fire 
Association and the Washington Forest Fire Association, the holdings 
of which include most of the heavily timbered west slopes of the 
Cascade Mountains; the Pend Oreille, Coeur d’Alene, Potlatch, and 
Clearwater Timber Protective Associations, whose holdings embrace 
the greater part of the white-pine belt of northern Idaho; and various 
smaller organizations. These agreements provide for a division of 
the cost of protecting specified areas where both parties to the agree- 
ment would suffer from failure of the other to protect its lands, on 
the basis of the relative holdings of each. The object and the result 
of these agreements are, so far as the Government is concerned, 
better protection of the National Forests at a lessened cost to the 
Government. 

Both the desire of associations of private owners to join forces with 
the Forest Service in this protective work and the spirit of coopera- 
tion shown by the railroads in efforts to reduce the fire risk illustrate 
the -rowth of public sentiment generally in favor of preventing fires. 
The gain in public sentiment on this point during the last year has 
been enormous. Incidentally, this gain has put the Forest Service 
to a severer test than formerly to come up to the demand of the pub- 
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lic for efficient work. Where fires were in the past regarded as iney- 
itable and little attention was paid to them, immediate public 
attention is now focused upon them as soon as they break out, and 
the Forest Service is expected to bring them under control at once. 
This is shown in the attention which newspapers now give to forest 
fires—an attention which would not have been thought worth while 
until very recently. As a means of awakening public sentiment and 
creating a realization of the fire danger and the possibility of keeping 
it down the terrible fires of the summer of 1910 exerted an influence 
which it would be hard to overestimate. This increased sensitive- 
ness of the public mind on the fire question is one of the most helpful 
evidences of progress. It means, of course, a dimunition of careless- 
ness, better laws, and more general efforts to combat fires everywhere. 
The Forest Service can well afford to have the community critical of 
its work for the sake of the support to the general cause of fire pro- 
tection which this state of the public mind gives. 


REFORESTATION. 


Approximately 15,000,000 acres of National Forest lands which are 
capable of producing timber and valuable chiefly for that purpose 
have been denuded of their original tree growth. These lands are 
not adapted to agriculture and possess but slight value for grazing. 
In their present condition they are practically unproductive barrens. 

It is probable that one-half of this area will reforest naturally 
through the reseeding of burns and the encroachment of tree growth 
upon natural gaps, parks, grass, and brushlands. Natural extension of 
the Forest on such areas is progressing at an estimated rate of 150,000 
acres annually. The mere protection of this increasing acreage of 
young forest from fire, without other measures, will greatly increase 
the value of the National Forests and their future productive capacity. 

The remaining half of the denuded area, 7,500,000 acres, must be 
reforested by artificial methods. Aside from this land, which is 
unquestionably adapted to growing timber and useful to the country 
primarily for this purpose only, there is a large aggregate area of 
grass lands scattered mostly in small patches throughout the Forests 
or above timber line, portions of which it may be found desirable and 
practicable to stock with trees. 

Aside from the areas denuded through burns or other natural 
agencies, some 90,000 acres cut over annually under National Forest 
timber sales will reforest promptly by natural seeding through the 
careful selection of the trees to be cut with this end in view. 

The problem in the broad is the most productive use of National 
Forest lands which have little or no value for other purposes, to the 
end that the Forests may serve most fully the objects for which they 
were created. It is directly related to accomplishing the largest 
possibilities of many Forests in their function as conservers of stable 
streamflow. 

The duty of the Forest Service to put the denuded areas which will 
not be reforested naturally into a condition of productivity and use- 
fulness is clear. Under the semiarid conditions prevailing on many 
National Forests this work involves uncertainties and unsolved 
problems. In the National Forest regions artificial reforestation was 
an untried field when the Forest Service entered it. It therefore had 
to develop its own practice in the face of a great variety of condi- 
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tions, largely unfavorable. The situation still calls for intensive 
experiments to develop the best methods, from the standpoint of both 
cost and results, applicable to each rezion. It also calls for the appli- 
cation on a large scale of the methods demonstrated by experiment 
to be successful. 

Intensive experiments must come first. Business prudence 
requires the development of methods in detail, and reasonable cer- 
tainty as to their results, before large sums are expended upon field 
operations. In the least favorable regions, like the semiarid portions 
of the Southwest, the work must be restricted for the present to small, 
carefully conducted experiments, the result sought being reliable 
information on how to proceed rather than the reforestation of many 
acres. In the most favorable regions, as on the west slopes of the 
Rocky Mountain and Cascade Ranges in the Northwest, the results 
already obtained justify operations upon a larger scale simultaneously 
with continued intensive investigations. 

Broadly speaking, all of the reforestation work of the Service is 
experimental in character. Even in the most favorable localities 
further experience is needed to perfect the details of the methods now 
employed and, in fact, to select the general method to be used in the 
ultimate prosecution of the work from the standpoint of maximum 
return for each dollar expended. The difference in the policy fol- 
lowed as between favorable and unfavorable regions is primarily as to 
the scale of work. The better opportunities for success in the latter 
case justify heavier expenditures in order to make a start upon the 
enormous acreage of denuded land confronting us. The main volume 
of work upon which available funds will be chiefly spent must therefore 
be restricted to areas having the best soil and moisture conditions, where 
assurances of success are most certain. As the work is extended into 
each new region or Forest, following experimental results which are 
sufficiently conclusive, the most favorable sites available will first be 
chosen. After the possibilities and limitations of each method have 
been ascertained by experience under the best conditions in each 
locality, the work can be either intelligently extended or restricted. 

Within the conditions outlined watersheds used for municipal 
supply or irigation should continue to receive first consideration. 
Large sums can not, however, be spent on such watersheds under any 
considerable uncertainty as to the outcome; that is, before successful 
methods have been perfected by experiment. It will be advisable, 
furthermore, to conduct reforestation work simultaneously for the 
primary object of producing timber where climatic and other factors 
are particularly favorable. As far as possible such areas are being 
selected with reference to (1) low cost of the work, (2) natural con- 
‘ditions which insure rapid tree growth, and (3) urgent local need for 
additional supplies of forest products. 

Prior to the fiscal year 1911 approximately 13,775 acres of National 
Forest land were reforested by various methods. This work was 
almost wholly of an intensive experimental character, conducted 
under a great variety of conditions and including typical forest areas 
in practically all of the Western States. Many of these experiments 
accomplished little so far as the actual stocking of denuded areas is 
concerned, but they were all of the utmost value in furnishing a basis 
for future work. ; 
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During the past year, in accordance with the policy of the Depart- 
ment, the work was materially expanded. Reforestation of tds 
National Forest areas was entered upon, along with continued inves- 
tigations. In all 25,230.51 acres were covered at a cost for seed, 
nursery stock, equipment, and labor of $133,802.01. Additional ex- 
penditures for the maintenance of nurseries, the production of 
nursery stock to be used in subsequent years, and the collection of 
seed to be sown in the fall of 1911 and the spring of 1912 aggregated 
$69,400. 

To place the reforestation work on a thoroughly sound basis it will 
be essential to continue intensive experiments for many years. The 
latter should be supplemented, however, by the application of the 
most successful methods, as they are developed, to large areas where 
the best natural conditions are found. It will be practicable for the 
Service, as now organized and equipped, to reforest 30,000 acres 
annually. Any greater acreage should, in justice to the other respon- 
sibilities of the Service, and particularly in justice to the maintenance 
of efficient fire protection, be provided for by increases in the specifie 
appropriation for this work. 

The acreage reforested annually should be mainly in the four 
northern districts, where natural conditions are most favorable and 
the best results have been obtained. In districts 3 and 5, embracing 
Arizona, New Mexico, and California, immediate work should be 
restricted to intensive experiments on a small scale. Extended 
operations are not justified in these districts until successful methods 
of meeting their adverse local conditions have been perfected. 

Two general methods of reforestation have been developed by the 
experimental work conducted in the past: 

(1) Direct seeding, under which tree seed is sown upon the ground 
with or without simple forms of cultivation. 

(2) The growing of seedlings in nurseries under ideal conditions 
as to soil, light, and moisture, to be transplanted into the field when 
of suitable size. 

Direct seeding is the cheaper and more rapid method, but is nec- 
essarily limited to sites whose soil and moisture conditions are excep- 
tionally favorable to tree growth. The inability of the freshly ger- 
minated seedling to establish itself except in comparatively moist 
soil makes the success of this method on the semiarid Forests, subject 
to prolonged dry seasons, very problematical. In such localities its 
use must be restricted to experiments designed to determine the exact 
range of conditions under which it is feasible. The main effort of 
the Service has been given to direct seeding on areas where reason- 
able success appeared to be assured. 

The planting of 2 or 3 year old seedlings largely overcomes the 
adverse soil and moisture factors which appear to have made direct 
seeding unsuccessful in many localities. This method, the general 
practice in European forestry, must probably be employed to reforest 
a considerable portion of the denuded lands. The growing and plant- 
ing of nursery stock is carried on simultaneously with direct seeding, 
but on a much smaller scale. Its object is to ascertain the compara- 
tive results of the two methods, the sites on which the greater success 
will be obtained from each, and the proper relation of the two meth- 
ods in the future development of reforestation work. Conclusive 
data on the comparative cost of seeding and planting have not yet 
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been secured. The cost of both in last year’s work, planting particu- 
larly, was high because of (1) the inclusion of a large number of small 
experimental areas at a high unit cost and (2) the necessity of doing 
a portion of the work with high-priced ranger labor after the funds 
specifically appropriated for reforestation had been exhausted. It 
is probable that the cost of the two methods, seeding and planting, 
under similar conditions as to labor and scale of work is in the ratio 
of 1 to 24 or 3. 

The following table summarizes the seeding and planting opera- 
tions of the year by States: 


- Area Area ‘ Area Area 
State or Territory. saedeae planted. State or Territory. Baedcd: planted. 

Acres. Acres. Acres Acres 
PATON Dae cw nis oS cae oe cteoe = 792. 02 6290") Nevadat..)cniccccccccs eres scone meac-ce 12.01 
ATEANSAS !£ Gscceccccess ss 45.52 28. New Mexigonaitss 2225.82 342.94 56. 57 
(ORM (igitt: pee. a ee 2,659.17 169.17 || North Dakota............ 159. 00 28. 00 
MCOIOFAGO Ss 2 oot ect ecee 3, 228. 76 82:70" | ORlabomig 5252. foe |e oe eee 4.00 
Oa GE 2 CS Saesorcae sae 169. 90 22:20)\|| \Onegatin=..2 cess sec ceee 6, 485. 61 6. 43 
GAN Oe detee cacedse scenes 624. 41 Ses.27 || South Dakotas... cs ceca ck PB 7A al ee see 
WERTISASE ooccs cece tubes |sce~ to aee ee 58554 || Mita hee es Se. ears 64. 82 511. 22 
PMC RIGA Soe ira ercimeiatinic oxi 221. 28 Zit 40|| AWVASDITO TOM con one cte-etaicia- 3, 249.00 91.50 
Minnesota: co ceccecesas-- IB BHC Bape See ecise, WiyOWlitig yoscccseceecnces 9005301. fe esac2ce 2 
Montane Ssts 232s seise est 1,831. 02 521.17 | qx“ 
INGDTASER 6. ces csconmci:= 5. 60.12 | TOUAli wc caesacee sce 23, 235. 04 1,995. 47 


THE DIRECT SEEDING WORK AND PROBLEMS. 


Three distinct problems are confronted in the prosecution of direct 
seeding: Seed supply, rodent injury, and cheap cultivation. 

The problem of seed supply has been met by organized seed col- 
lecting and extracting operations conducted by the Service directly, 
by purchases from local dealers or under special contract, and by 
purchases of European seed of species apparently suited to the con- 
ditions on certain Forests. During the year, 52,798.45 pounds of 
seed of coniferous species were collected by the Forest Service at an 
average cost of $1.24 per pound, and 10,632 pounds of seed of hard- 
wood species at an average cost of 11.6 cents per pound; while 26,734 
pounds of conifer seed were purchased at an average cost of 78 cents 
per pound, and 28,162.5 pounds of hardwood seed at an average cost 
of 3.6 cents. The total amount of seed secured during the fiscal year 
was 118,326.95 pounds, at a cost of $88,616.60. 

The cheapest method of collection, and the one most extensively 
employed, is by the purchase of cones at advertised rates upon deliv- 
ery at ranger stations or points of shipment to extracting plants. In 
favorable seed years cones of the more common western trees can 
usually be obtained at prices ranging from 25 to 75 cents per bushel. 
Where this method can not be used either because there is no one to 
undertake the work or because there are no funds available for the 
purchase of cones, seed is collected by forest officers by stripping 
cones directly from standing trees or from those felled in logging 
operations, or by gathering from the vast stores assembled by squirrels. 

Seed extraction can usually be done most economically by experi- 
enced forest officers. It requires drying by exposure to natural or 
artificial heat, to open the cones; threshing, to separate the seed from 
the scales and woody portions of the cone; and cleaning or fanning, to 
' remove chaff and dirt. Much of the extraction has hitherto been 
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done in small quantities, at a large number of stations, with very 
simple appliances. In view of the amount of seed which must be 
handled each year, the cost of extraction can be materially reduced 
and seed of higher average fertility obtained by concentrating the 
major part of this work at central plants equipped with improved 
machinery. ‘Three extracting plants of this character are in process 
of construction, on the Oregon National Forest, in Oregon, the Medi- 
cine Bow National Forest, in Wyoming, and the Harney National 
Forest, in South Dakota. 

The seed collected by the Forest Service shows a wide variation in 
cost. This is due primarily to great differences in the seed crops from 
year to year. The cost of yellow pine seed collected in Montana has 
ranged from 61 cents per pound in favorable years to $2.01 in seasons 
of deficient seed crops, and the cost of Douglas fir seed from 84 cents 
to $2.58. Since direct seeding, particularly under the broadcast 
method, requires relatively large quantities of seed, the initial cost 
of the seed bears a very important relation to the total cost per acre 
of the completed work. 

A problem of still greater importance from the standpoint of final 
results is that of having seed available at the season of the year when 
needed for most effective use. Past experiments have demonstrated 
that fall sowing is essential to success in most of the localities where 
extensive seeding projects will be conducted. Experience has also 
shown that seed on a large scale can not be extracted in time for use 
the same season. 

The purchase of clean seed from local collectors is often advisable 
in localities where this industry has been developed and the quality 
of the seed is assured. Such purchases must usually be made, however, 
at prices above the cost involved when cones can be obtained by con- 
tract or hired labor. Nor do such purchases meet either the problem 
of excessive cost in seasons of short crops or that of inability to secure 
the seed from year to year at the right time for successful sowing. 

European seed is exceptionally cheap. It does not vary greatly in 
cost and can usually be obtained in the quantities and at the seasons 
desired. In order to sow the acreage desired last year the collection 
of native seed was supplemented by extensive purchases of Scotch 
and Austrian pine at 43 cents per pound, Norway spruce at 32 cents, 
and European larch at 76 cents. The low average cost of the seed 
purchased as compas with that collected is due primarily to the 
inclusion of these foreign orders. 

The results obtained in a large majority of the experiments con- 
ducted up to the present, however, do not warrant further extensive 
purchases of European seed. The adaptability of these foreign species 
to soil and climatic conditions in the western United States is too 
questionable to justify their further use on a large scale until success 
with them is assured by conclusive experiments. In the present tees 
of this work it will be far preferable to rely mainly upon the valuable 
native trees produced naturally under the very conditions with which 
we are dealing, and to limit the use of exotics to small experiments 
designed to show how far they may wisely be employed. 

Experience has demonstrated also that the quality of purchased 
seed, both domestic and foreign, is much less dependable and subject 
to control than that of seed collected by the Forest Service. This 
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affects both the percentage of fertile seed and the time required for 
germination, two factors vital to success. 

The problem of seed supply can be most effectively met by concen- 
trating upon collection of local purchases in years when seed crops 
are abundant and the cost therefore relatively low. The practi- 
cability of storing seed for at least one year, with slight loss in fertil- 
ity, has been demonstrated. In seasons of abundant crops it will be 
advisable to collect two or even more years’ supply of seed. In such 
seasons it may be necessary to concentrate the efforts and funds of the 
Service primarily upon this feature of the work, with a proportionate 
reduction in the acreage sown. Extensive collection should not be 
attempted in years when the cost of seed will, on account of poor 
crops, be excessive or when seed of the species required for the more 
favorable sites can not be obtained. In such seasons the organization 
and funds will be concentrated mainly upon sowing in so far as it is 
found practicable to carry reserve supplies of seed ahead. This 
method will maintain the balance of the various parts of the work and 
accomplish the reforestation of the areas pai by periods of years. 
The reduced cost of seed and its availability at the right time for sow- 
ing should materially increase the area which it is possible to reforest 
successfully with given funds. 

Seed tests were continued during the year as an essential factor in 
the solution of the general problem of seed supply. The tests covered 
(1) the fertility of over 150 samples of seed collected on the National 
Forests, (2) the relative merits of various containers of seed, and (3) 
the results of various methods of storing seed. Tests of different 
methods of germination were discontinued, all germination tests being 
conducted by the soil method. 

The tests of fertility of samples of collected seed were used directly 
in determining the amount of seed to be used in both field sowing and 
nursery operations. The storage tests showed the sealed glass jar to 
be the best container, and that seed must be stored either in air-tight 
receptacles or at low temperatures to be kept for any considerable 
period without loss of fertility. 

The destruction of sown seed by rodents has been one of the great- 
est obstacles encountered in reforestation. The failure of many of 
the earlier seeding projects was due primarily to loss from this cause. 
It has occurred on areas of pieeteallg every character, regardless of 
the time of year when the seed was sown, except in cases wuere recent 
burns had largely eliminated the animals either by outright destruc- 
tion or by loss of food supply. Special effort has been given to the 
solution of this problem during the last year, with the efficient assist- 
ance of the Biological Survey, and a large number of methods of 
destroying destructive species: were tested in the field. The coating 
of seed with poisonous substances has not proved effective. On many 
areas, however, free use of poisoned grain has reduced the loss from 
rodents sufficiently to secure satisfactory germination. The success- 
ful elimination of such injury appears to lie in the thorough poisoning 
by this method of areas to be seeded, once or oftener in advance of 
sowing. 

With successful germination assured, the great problem lies in 
cheap methods of cultivation and sowing, which will enable the young 
seedling to develop its root system early enough and rapidly enough 
to withstand the first annual drought, the dominant climatic feature 
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of all of the western National Forests. During the year over 700 
separate tests were made, on 114 National Forests. Twenty-four 
native conifers, 12 native hardwoods, and 12 foreign species were 
tried. Seed was sown at the beginning of midsummer rains in the 
Southwest, in the fall, in midwinter, and at various periods in the 
spring up to June 1. 

Three general methods were enployed: 

(1) Broadcast sowing in the fall and spring and upon snow in 
winter, both on unprepared ground and on soil which had been 
scarified by rough brush drags, harrowing, disking, and partial or 
complete plowing. 

(2) Seed-spot sowing, in which the seed is planted at regular 
intervals in small spots where the soil is cleared of vegetation and 
worked loose to a depth of 5 or 6 inches. 

(3) Corn planting, or dibbling, in which the seed is thrust into the 
soil by a hand corn planter, or, in the case of large nuts, pressed into 
holes made with pointed sticks. This method was combinad on a 
number of areas with the preparation of seed spots or the plowing of 
single furrows in order to plant the seed in loose soil free Seth vege- 
tation. 

On a large majority of the Forests broadcast seeding on unprepared 
ground has not succeeded. As a rule, satisfactory stands have been 
secured from broadcasting only after an expenditure for preliminary 
cultivation which would be impracticable in extended operations 
and which exceeds the cost of planting with nursery stock. Seeding 
in spots or by corn planters, or by a combination of these methods, 
has in the main proved far more successful. This method is also 
most economical, since it requires a minimum amount of seed— 
approximately one-fourth of that used in broadcasting. Winter 
and spring seeding has brought poorer results as a rule than fall 
seeding. Fall-sown seed germinates from four to six weeks earlier 
than that sown in the spring, and with many species germination 
is far more uniform and complete. These factors are of vital im- 

ortance in carrying a satisfactory stand of seedlings through the 
rst dry season, the most critical period of their entire life. 

Fall seeding, with the spot method of cultivation, is the general 
method of future work indicated by the experience of the past year. 
Another essential feature of future work, forcibly demonstrated by 
the results of the past year, is concentration of seeding upon com- 
paratively few Forests in the four northern districts. Large areas 
where the most favorable soil and moisture conditions exist will be 
carefully selected, mapped, and studied in detail with reference to all 
factors affecting success. Such areas will be systematically poisoned 
and protective measures against grazing and other possible injury 
taken if necessary. Seeding operations will be concentrated upon 
these areas, year after year, until the entire tract is successfully 
reforested. Through such concentrated operations on a large scale 
the best expert supervision can be given at minimuin cost per acre, 
while results obtained under different methods and seasonal condi- 
tions and with different species can be closely compared. 

The largest areas were seeded in the main commercial timber belts 
of the central West, Northwest, and Pacific slope: 2,578.38 acres with 
Austrian and yellow pine in the National Forests of the western 
Dakotas and eastern Montana; 5,972.95 acres with yellow pine, 
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Engelmann spruce, Douglas fir, and lodgepole pine in the central and 
northern Rocky Mountain Forests; 8,062.47 acres with Douglas fir, 
Sitka spruce, yellow pine, hardwoods, and various European species 
in western Washington and Oregon; and 1,883.48 acres with sugar, 

ellow, and Jeffrey pine, incense cedar, and Douglas fir in the Sierra 
Reads Mountains and northern ranges of California. Successful 
reforestation was accomplished on some areas in every locality, 
usually those where thorough poisoning has been combined with fall 
sowing in seed spots or with olan simple methods of cultivation. It 
is probable that a satisfactory stand of young trees will be secured 
on at least a third of the entire acreage sown. ‘The results as a whole 
indicate that reasonable success may be anticipated with native 
species under the policy of concentration upon the most favorable 
sites, with the work restricted mainly to fall sowing in prepared soil. 

Small experiments in seeding with Norway pine the sandy barrens 
composing the National Forests of Michigan were begun. ‘The devel- 
opment of successful methods on these Forests will be of exceptional 
value because of the enormous area of waste lands in northern Michi- 
gan to which they can be applied. Another promising line of experi- 
ments which has been successful is the extension of the valuable 
hardwoods of the Southeast by seeding on the National Forests of 
Arkansas. On the Ozark Forest 38.15 acres were sown with black 
walnut, hickory, and white and red oak, and 5.26 acres with black 
locust. This work will be materially increased during the ensuing 

ear. . 
: The introduction of valuable exotics on portions of the Florida 
National Forest, on inferior soils where natural reproduction is scat- 
tered or wanting, has formed another set of experiments which may 
have results of great economic importance. Three acres were sown 
with the cork oak of the Mediterranean, and 157 acres with maritime 

ine, the tree which supports the naval-stores industry of France. 
These experiments will be continued until conclusive results are 
obtained. 

The average cost of the areas seeded, including seed, was $4.08 
per acre. The cost in the respective districts varied from $2.35 
per acre to $6.95, the chief factors being (1) cost of seed and (2) the 
size of the areas seeded. The cheapest work was done in the large 
projects of western Oregon, where solid blocks of several hundred acres 
each were sown by organized crews of temporary laborers. Under 
the policy adopted of concentrated seeding on large areas and the 
collection of large amounts of seed in years of favorable crops, it is 
probable that future seeding can be done uniformly at a cost of $3.50 
to $4 per acre. 

PLANTING AND NURSERY WORK, 


With the major emphasis directed to seeding, it is the policy of 
the Service to continue the production and planting of nursery stock 
upon a limited scale; to develop its nursery practice to the highest 
efficiency; to secure a series of comparative tests of planted stock 
with direct seeding; and to extend experimental plantations into 
the less favorable sites until the limitations upon this method are 
determined. Its nursery and planting operations will be gradually 
extended, as may be necessary for these purposes or to secure greater 
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economy in the production of seedlings, but not so as materially to 
increase the cost of this part of the work. 

The experimental character of the nursery work and the fact that 
much of it is done under the administrative appropriations for the 
respective Forests has required the establishment of a relatively 
large number of nurseries, mostly of small capacity and maintained 
by rangers in connection with other duties. The following is a com- 
plete list, with the annual capacity of each nursery as developed u 
to the et and the estimated stock of all ages on hand at the en 


of the fiscal year: 
Present stock. 
Nursery. Forest. aon 
Seedlings. Trans- 
plants. 
} 
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1 To be discontinued. 


Since two years is the minimum age at which nursery-grown seed- 
lings can ordinarily be planted in the field, the stock now on hand, 
aggregating 34,851,945 plants, represents about three-fourths of the 
capacity of the present nurseries. The enlargement of the Halsey 
nursery, Nebraska, to a capacity of 2,000,000 plants seemed advisable 
in order (1) to secure a greater return from the investment in nursery 
equipment and from the services of the experts employed at the 
station, without increasing the running expenses; (2) to begin the 
production of Norway pine stock, a species which appears peculiarly 
adapted to the western Nebraska sandhills; and (3) to provide for 
the distribution of seedlings to settlers in accordance with the act of 
March 4, 1911, known as the Kinkaid Act. The latter is a signifi- 
cant step in Federal policy. The distribution of free stock to home- 
steaders in small quantities will begin in the spring of 1912, when 
approximately 50,000 plants will be available. The annual produc- 
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tion of seedlings for this purpose will be gradually increased up to 
half or three-fourths of a million, as the demand warrants. The pian- 
tations established with this stock will be systematically inspected to 
insure proper methods in planting the trees and the restriction of their 
distribution to settlers who make effective use of the seedlings. 

The Dakota National Forest was created in response to the request 
of many citizens of North Dakota, primarily as a demonstration 
station in methods of reforestation. The establishment of a small 
nursery seemed necessary to accomplish this purpose. On many 
portions of the Dakota natural conditions are so adverse that the 
‘use of nursery stock will undoubtedly be required for successful 
reforestation. Yellow pine and native hardwoods, particularly elm, 
box elder, and green ash, will be the species used. 

The Los Prietos nursery on the Santa Barbara and three nurseries 
in the foothills of the Angeles will be discontinued with the planting 
or transfer of all remaining stock. Natural conditions in the foot- 
hill belt of southern California, a belt naturally treeless and exposed 
to an exceptionally long season of drought combined with high tem- 

erature, are so difficult to overcome that it has seemed wise to cease 

rther attempts at afforestation. This decision was based upon 
the negative results of a large number of plantations made during the 
past seven years, and upon the conviction that the stream-conserving 
function of these watersheds will be better met by their native cover 
of chaparral than by any growth of trees which it is possible to estab- 
lish. Reforestation work in southern California has therefore been 
transferred to the timber belt, above 5,000 feet, where success is far 
more assured and where the planting of large areas will be exceedingly 
desirable, both for the further protection of headwaters of irrigation 
systems and for the production of commercial timber. In accord- 
ance with this policy the Converse Flats nursery has been established 
on the Angeles National Forest at an elevation of 5,500 feet. This 
nursery will be kept on a small, intensive basis, its function being to 
conduct experimental tests of a wide range of methods. 

An advance in the development of methods adapted to semiarid 
conditions was made by tests at the California nurseries and the 
Coconino Experiment Station of transplanting young seedlings to 
individual pots of pasteboard or tarred paper, and of growing them 
in pots from the start. When ready for the field, the entire pot is 
set out without disturbing the root system of the young plant. ‘This 
method has been extensively used in India and South Africa, and 
promises greater success in carrying seedlings through the first dry 
season than is possible under the loose-root or European system. 

In general nursery practice the chief efforts of the Service during 
the year have been directed to (1) reducing the cost of growing 
stock, and (2) continuing exhaustive experiments to determine the 
best nursery rotation for each of the principal species. The cost of 
the stock previously grown by the Service has been excessive on 
account of the relatively small size of the nurseries, the heavy initial 
investments required for equipment, and losses in the first-year seed 
beds and in transplanting. These elements of cost have been mate- 
rially reduced through the completion of the equipment of the nur- 
series, improved organization in the matter of scale of production and’ 
proportionate overhead expenses, and study of the causes of loss in 
the seedlings and means of preventing it. Much has been accom- 
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plished to eliminate injury from ‘‘damping off” fungi in the first-year 
seed beds and to perfect methods of transplanting which reduce the 
loss from that process. 

Substantial progress has been made in reducing the cost of nursery- 
grown stock. ‘Two-year-old yellow pine seedlings were grown at the 
Montana nurseries at costs ranging from $1.44 to $2.46 per thousand 
plants, and 2-year-old Douglas fir seedlings at a cost of $2.22 per 
thousand. One-year seedlings were grown at the Wind River nur- 
sery, Washington, at a cost of 374 cents per thousand, exclusive of 
the cost of nursery improvements and equipment. This stock can be 
carried a second year in transplant beds at a total cost when ready for 
the field of $1.75 per thousand plants. With the present organiza- 
tion of the Utah and Idaho nurseries it seems probable that 2-year- 
old seedlings can soon be produced at 75 cents per thousand plants, 
and 2-year stock once transplanted at $1.75 per thousand. large 
portion of the stock planted during the year cost from $8 to $12 per 
thousand seedlings, this item being the principal factor in the high 
average cost of the plantations established. The foregoing figures, 
however, indicate the possibilities of greatly reducing this cost 
through experience and better organization of the nursery work. 

For the greater part of the planting now being done by the Service 
a nursery rotation of two years, one year in seed beds and one year in 
transplant beds, produces stock of adequate root and crown develop- 
ment. One transplanting during this period is ordinarily necessary 
to harden the root system and promote the growth of lateral roots. 
With some species, particularly the hardier pines, it seems probable 
that the cost of transplanting in the nursery can be eliminated by 
using 2-year-old seedlings in planting on favorable sites. In fact, 
some tests with yearling seedlings of yellow pine on good soil have 
been successful, owing to the very rapid root development of this 
species in the early stages of its growth. 

With this possible exception, experience has climinated the use of 
stock under 2 years old in planting with the loose-root system. In 
potting transplants for arid districts it may prove practicable, under 
the protection thus afforded the young roots, to use stock but 1 year 
old by transferring the seedlings to pots within a few weeks of germi- 
nation. For the less favorable jeuslances as in portions of the South- 
west, tests with older stock will be continued until comparative 
results are reached which are conclusive. These will include 3 and 
even 4 year old stock twice transplanted in the nurseries in some 
instances in order to form hardier and brushier root systems. 

The greater part of the areas planted were in the central and 
northern Rocky Mountains, using the native species—yellow pine, 
Douglas fir, Engelmann spruce, and lodgepole pine. Tests with 
Scotch and Austrian pine, two exotics of great drought-resisting 
power, were continued, together with small experiments with valu- 
able eastern hardwoods. 

The work in California included 77.87 acres of eucalyptus and hard- 
woods. The susceptibility of eucalyptus to frost and its exacting 
soil requirements apparently restrict the acreage of National Forest 
land to which it is adapted to a very small amount. The importance 
of the eucalyptus to Gaile, however; makes it desirable for the 
Service to continue experimental tests with a view to building up our 
knowledge of the silviculture of the various species, very few of 
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which have been thoroughly tested in North America. The planta- 
tions of the two preceding years have proved successful on the rela- 
tively good soils and with intensive cultivation. The main emphasis 
is now being given to pit planting on the rougher ground where culti- 
vation is not practicable. Hxperiments were conducted during the 
last year with 14 species on the Angeles and Santa Barbara Forests, 
and will be continued during the coming year on the same scale. 
Small eucalyptus experiments were also begun on the Florida National 
Forest. 

The experimental planting of maritime pine on sand dunes along 
the Pacific Ocean in the Siuslaw National Forest, Oreg., was inaugu- 
rated. Aside from the utilization of waste land it is important to 
determine the possibilities of establishing forest cover on such areas 
as a means of controlling shifting sand, which is a serious menace to 
many Pacific coast harbors. 

Up to the present time the results on a large majority of the plan- 
tations are satisfactory, with upward of 60 per cent of the plants in a 
thrifty condition. On a large number of tracts over 90 per cent of 
the seedlings have survived the first dry season and made satisfactory 
crowth. With the experience acquired it seems practicable to obtain 
uniformly a stand of at least 80 per cent by this method on all but 
the distinctly unfavorable sites. 

The cost of planting varied greatly with the size of the areas 
planted, the cost of the stock, and the more or less intensive charac- 
ter of the work. Small tracts were planted with jack pine in Kansas 
and with white pine in Arkansas at a total cost of $4.75 and $5 per 
acre, respectively. Sixty acres were plented with Sitka spruce, 
yellow pine, and white pine in the Snoqualmie Forest, Wash., at a 
total cost of $6.72 per acre. The average cost of this year’s planting 
was $19.56 per acre. The unit cost of this work must necessarily 
remain high as long as it is conducted on a small scale, and largely 
with a view to obtaining better knowledge through experiments rather 
than primarily for the sake of the improvement of the specific area 
planted. The cost will be materially decreased, however, as reduc- 
tions are made in the cost of growing nursery stock. On a reason- 
able scale of operations it should be feasible for the Service to do 
much of its planting at a cost of $8 per acre, and to bring the average 
below $12 per acre. 


Forest INVESTIGATIONS. 


Both experimental and general studies were conducted to obtain 
a better scientific basis for National Forest management. These 
studies also develop the knowledge needed for the practice of forestry 
generally on western timberlands. 

Experimental studies of an intensive character were conducted 
almost exclusively at the Fremont, Wagon Wheel Gap, and Fort 
Valley Experiment Stations. Because of the importance of the 
reiorestation work of the Service, the experiments were directed 
chiefly to this problem. Aside from tests of a wide range of methods 
in seed extraction, direct seeding, nursery work, and field planting, 
studies in tree breeding and the factors governing production and 
fertility of tree seed have been inaugurated. These cover the effects 
of altitude, precipitation, and soil upon seed, and the adaptability 
of seed to different conditions from those under which it was pro- 
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duced. The classes of trees which produce the most vigorous seed- 
lings and the transmission of defects in seed-bearing trees to the 
seedlings form a second group of valuable studies. Tentative results 
obtained at the Coconino Experiment Station indicate that yellow- 
nine trees under 250 years of age produce seed of 8 per cent higher 
fertility than that from trees of a greater age; and that trees affected 
by mistletoe or infested with bark beetles produce seed of a much 
lower germination per cent than healthy trees. Records have been 
established at this station of about 100 trees in various stages of 
decadence to determine how long they will continue to bear seed. 

Studies in natural reforestation have been begun on a number of 
National Forests, the primary object bemg to determine methods of 
cutting and brush cisposal in timber sales which will secure the best 
reproduction of desirablespecies. These experiments include Douglas- 
fir stands in the Cascade Mountains, lodgepole-pine and Engelmann- 
spruce stands in the Rocky Mountains, and yellow-pine stands in 
Arizona. On the Coconino Forest, experiments begun in 1908 to 
determine the effect of scattering brush upon reproduction indicate 
that while brush protects young seedlings against drought and frost 
it is not sufficient to carry them through protracted periods of rigorous 
climatic conditions. The presence of scattered brush was found det- 
rimental in keeping seeds feorn reaching the mineral soil’and shading 
the young plants excessively at certain periods. 

Observations on the effects of different methods of brush disposal 
on the Minidoka, Sawtooth, Cache, and Targhee Forests, in both old 
and recent cuttings, indicate that lopping and scattering will apply 
to nearly all types in Utah, Nevada, and northern Arizona. This 
method increases the fire danger and will not be advisable near settle- 
ments and lines of travel. 

Studies of the effects of grazing upon natural reproduction were 
conducted in Arizona, with a view to devising a system of range con- 
trol which would minimize such injury without requiring the total 
exclusion of stock from the range. Serious damage was found to 
have occurred to seedlings under 4 feet in height, during the dry 
season, on areas containing poor forage, or which had been overgrazed, 
or where there is little or no underbrush. It was found that sheep 
do twice as much damage as cattle. The revegetation of overgrazed 
areas, reductions in the amount of stock in some cases, provisions 
for better distribution of stock by regulation of watering pieced and 
the exclusion of sheep from cut-over areas on which reproduction 
is deficient until the seedlings reach a sufficient height are among 
the measures to be tested for lessening this injury. 

Experiments were also conducted to determine the practicability 
of opening dense stands of chaparral in northern California by regu- 
lated goat grazing, in order to make possible the extension of forest 
growth into the enormous brush fields of that locality. Definite 
results have not yet been reached. . 

Aside from investigations related to reforestation, the work of the 
year included experimental studies of forest influences, the climatic 
requirements of forest types, growth and yield studies, sample plot 
studies, and insect and fungus investigations. q 

That the forest exercises a decided moderating influence upon tem- 
perature extremes, wind motion, and evaporation was shown by 
experimental observations which have been conducted at the Fort 
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Valley Experiment Station since January 1, 1908. These conclu- 
sions, which are based upon a comparison of records in a large open 
park and within a virgin forest, may be used to good advantage in 
selecting the most favorable sites for reforestation. 

One of the conclusions drawn from the observations is that the 

resence of a forest cover retards the melting of snow in the spring. 
Both this question and the influence of the forest upon the accumu- 
lation of snow will be studied further through a special investigation 
in the yellow-pine type of Arizona and the Douglas-fir and Engelmann- 
spruce types of Colorado. 

At the Wagon Wheel Gap Station records of great interest are being 
obtained from the principal experiment, which is to determine the 
effects of forest upon streamflow. The entire purpose of the study 
during the first two or three years is to determine the character of 
the two streams which are to be measured. ‘The forest cover on the 
two watersheds is practically the same. The results so far obtained 
indicate that the influence upon streamflow must be about the same 
in both cases, and, consequently, a comparison of these streams after 
the denudation of one watershed will be a very fair test of the influence 
of the forest cover upon the relative height of the flood stage and low- 
water stage, the amount of erosion, and the rate of melting of the 
snow. 

In August, 1909, the town of Ephraim, on the Manti Forest, Utah, 
experienced a disastrous flood from Ephraim Canyon, which was 
attributed in part to the overgrazed conditions on the watershed. 
An examination made in the spring of 1910 clearly demonstrated 
that the severity of the flood was a direct result of deterioration of 
forest, brush, and grass cover due to prolonged overgrazing. The 
canyon was therefore closed to grazing as an immediate protective 
measure, and it is planned to restore the forest cover on Ephraim 
Canyon by sowing and planting. 

The climatic requirements of forest types has been studied at the 
Fremont Experiment Station since January 1, 1910, through experi- 
mental observations. The first step is to obtain a complete meteoro- 
logical record as a basis for determining what climatic conditions are 
most important in limiting the natural range of the yellow pine, 
Douglas fir, and Engelmann spruce. The first year’s study shows 
that soil moisture and soil temperature are the controlling factors 
in determining the existence of the three different types, and gives 
knowledge as to what climatic conditions each of the three species 
must have in order to succeed. 

Reliable growth and yield data for different species and types are 
necessary to properly handle timber sales as well as for forest man- 
agement. They are also essential for determining damages caused 
by fires, trespass, etc. During the year there were secured a large 
number of volume tables on the Custer and volume and yield tables 
on the Deerlodge and Kaniksu Forests for lodgepole pine, western 
yellow pine, and Douglas fir. Considerable progress has been made 
on growth studies for yellow pine, sugar pine, and incense cedar on 
the Stanislaus.National Forest. 

Sample plots have been established on a number of large timber- 
sale areas in important forest types. On each plot of 6 or more acres 
every tree is carefully measured and recorded. Similar measure- 
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ments will be made at regular intervals to determine the increase 
in volume and the production of wood, following the cutting, among 
the trees left of each age and species. Close observations of the 
reproduction which takes place, brush and other forms of cover which 
may establish itself, and changes in soil conditions will be recorded. 
The studies will help to determine the cutting methods which will 
pe ve best results in new forest growth and maximum production 
of wood. 

In cooperation with the Bureaus of Plant Industry and Entomology 
studies have been conducted on a number of Forests in tree diseases 
and insect infestations and methods of controlling them. Special 
effort was made to combat the most serious recent insect infestation, 
of Dendroctonus monticola, in yellow and lodgepole pine timber on 
the Whitman National Forest, Oreg. Nearly $25,000 was expended 
on this Forest in cutting, piling, and burning recently infested trees. 
It is hoped that this work, together with logging under pending 
timber sales on this Forest, will at least materially check the damage 
threatened by this attack. 

In connection with studies of the more serious fungi attackin 
white fir in the western Sierra Forests of California it has been foun 
practicable in recent timber-sale contracts to require the removal 
of all infested trees of this species. In this manner it will be possible 
greatly to reduce the extent of the disease and to protect the new 
growth of timber from its attack. 

Besides these experimental studies there were completed commer- 
cial tree studies of western yellow pine in the Southwest, Douglas 
fir in the Northwest, Utah one-seeded juniper, and Rocky Mountain 
juniper. Similar studies of western yellow pine in Oregon, western 
red cedar, western white pine, and lodgepole pine were begun. 


RANGE MANAGEMENT. 


The abnormal weather conditions which prevailed during the sum- 
mer and fall of 1910 brought out strongly the practical value of the 
methods of range control used on the National Forests. Arrested 
growth and early maturity of forage, scarcity of water, and all the 
other disastrous effects of a prolonged drought were apparent on 
the Forest ranges, but their condition was immeasurably superior 
to that of contiguous ranges not under regulation. Despite the 
adverse season few losses of live stock occurred. The control of 
stock upon the ranges, the enforcement of Federal and State quar- 
antine regulations, the destruction of predaceous animals with 
consequent lessening of stock losses, the restoration of depleted 
ranges, the utilization of new ranges made possible by the construc- 
tion of trails and the development of new sources of water supply, 
all progress uninterruptedly, and, contributing materially to the 
amelioration of discouraging conditions, strengthened the realization 
of an identity of interests between the stockmen and the Forest 
Service to the end that the range resource may yield the largest 
benefit possible without sacrifice of other interests. There has been 
a pronounced gain in good will, approval, and cooperation every- 
where. 
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Of the 150 National Forests within the United States, exclusive 
of Alaska, on June 30, 1911, 144 were under grazing administration. 
On the Santa Rosa National Forest, which was created after the 
beginning of the grazing season, grazing was allowed free of charge 
‘and without permit for the remainder of the 1911 season. The 
five other Forests are either inaccessible or lacking in forage growths, 
and are therefore not occupied by domestic animals. 

The area under grazing administration at the close of the year 
was less by 2,300,000 acres than at the close of the preceding year. 
This represents a reduction of 1.39 per cent in area, but in grazing 
capacity this percentage would be largely exceeded, as the lands 
eliminated were chiefly lowlands of high grazing capacity and heavily 
stocked, principally with cattle and horses. To this fact is largely 
due the decrease in the amount of revenue derived from grazing 
privileges. 

Energetic efforts on the part of the district officers in districts 1 
and 6 to promote a full utilization of the surplus forage on the Forests 
of northern Idaho, Montana, and Washington were only partially 
successful, and enormous quantities of feed went to waste, adding 
greatly to the fire danger. More or less inaccessible and remote 
from spring, fall, and winter ranges and railroad shipping points, 
these- ranges can at present be utilized by sheep only, and flock- 
masters, discouraged by the depression in market prices, did not 
care to avail themselves of the inducements offered by the Forest 
Service or the concessions granted by the railroads in the form of 
reduced feed-in-transit rates. 

The effort to stock these ranges will not be relaxed, and it is 
anticipated that eventually the surplus forage will be fully utilized. 
While the demand for sheep range in some localities in district 5 is 
greater than the supply, in general the National Forest ranges in 
that district are not stocked to their full capacity. Some inaccessible 
ranges on the northern Forests will be used as soon as transportation 
becomes easier or the live-stock market improves. With these excep- 
tions the National Forests were stocked during the first half of the 
year to approximately their full normal grazing capacity, and it was 
necessary to deny many applications for grazing privileges. 

During the last half of the year, the beginning of the grazing season 
of 1911, an entirely different condition existed upon all but a few of 
the most heavily stocked Forests. For a variety of reasons wool- 
growers regarded the prospects immediately ahead as unfavorable, 
and heavy shipments to market took place during the fall of 1910. 
Everything for sale in the cattle line had been bought up during the 
fall by buyers anxious to fill contracts, and cattle not sold were held 
at prohibitive prices. In consequence, the numbers of stock held in 
feed lots and on winter range were far below normal; and this, in 
turn, resulted in a great reduction in the numbers of stock to be 
grazed within the National Forests. With an unusually abundant 
growth of forage available, a surplus of feed upon many Forests 
hitherto fully stocked or even overstocked was certain. 

During the season of 1911 reductions in numbers of stock as 
measures of Forest or watershed protection were required on only 
seven Forests. The reductions made were: On the Manti, 2,000 head 
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of cattle and horses, 27,000 head of sheep; on the Caribou, 7,000 head 
of cattle and horses, 50,000 head of sheep; on the Cache, 10,000 head 
of sheep; on the Hayden, 12,500 head of sheep; on the Lincoln, 
12,400 head of sheep and goats; on the La Sal, 4,100 head of sheep; 
and on the Wenatchee, 1,500 cattle and horses and 25,000 sheep. 
On the Manti the stock were allowed by special agreement to remain 
upon the Forest until the close of the season. The Caribou reduction, 
while partially attributable to eliminations, was mainly to promote 
the natural reforestation of burned-over areas; the actual reductions 
made in the permits of old users amounted to but a few hundred head 
of cattle and horses and approximately 20,000 head of sheep. The 
reductions in the Wenatchee were due to the passing to private 
ownership and utilization of large areas of land previously occupied 
by stock grazed under permit. The other reductions were wholly to 
prevent overgrazing. On the other hand, there were numerous 
Increases in the numbers of stock authorized to graze upon other 
Forests, these increases in the aggregate exceeding the reductions 
above specified to such an extent that the total altopetine for the 
year were greater than those for the year preceding. The collective 
erazing capacity of the National Forests has increased, and the reduced 
numbers of stock covered by permit this year are due wholly to the 
specific reductions mentioned above, to eliminations from the Forests, 
and to voluntary reductions by permittees in the numbers of stock 
placed upon the Forests. 

There are a few Forests upon which the full reduction necessary 
to bring about recuperation of the range has not yet been made 
because such action would have caused serious disturbance of local 
grazing conditions. Except for these few unusual cases it is believed 
that the National Forest range has been brought to the point at 
which further reductions to stop damage from overgrazing are not 
. likely to be called for. 


RANGE CONDITIONS. 


Probably at no time since the creation of the National Forests has 
the range been put to as severe a test as during the season of 1910. 
Within the National Forests the forage crop was estimated to be 
from 25 to 33 per cent below normal, and even upon the higher ranges 
it matured shortly after July 1. The range was taxed to its utmost 
to carry the number of stock authorized. In some sections light rains 
fell early in September, but these afforded only local and tempora 
relief. On some Forests it became necessary to remove the stoc 
before the permit periods expired, but on others room was found for 
outside stock which had to be removed from the open range. In the 
majority of cases readjustment of ranges by the local forest officers 
made it possible for the permittees to obtain feed through the season. 
Upon only two groups of Forests were the actual losses from drought 
serious enough to merit special attention. 

After the 1st of August the bulk of the stock sold had to be marketed 
as feeders, but while it was not in the best of flesh and finish as com- 
pared to preceding years, conditions generally were better than the 
stock growers had anticipated. Cattle from Forest ranges brought 
very good prices because of a strong market. The market for sheep, 
however, was not so strong as in preceding years, and a big drop in 
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values became noticeable about October. Sheep owners were antici- 
pating another severe winter season; the drought had greatly reduced 
the supplies of feed on the winter ranges; the surplus stocks of hay had 
been exhausted during the previous winter; the season’s hay crop was 
being held for higher prices; and the outlook was not an encouraging 
one. In consequence many transfers of sheep were made at prices far 
below those of preceding years. 

The winter of 1910-11 was in most localities a very favorable one, 
and all classes of stock wintered well except in southern Oregon, where 
heavy losses were sustained because of a shortage of feed upon the 
desert ranges and unfavorable weather conditions. The spring of 1911 
opened early in districts 2 and 3, and late in the remaining districts. 

here it was early the foothill ranges showed some signs of drying 
out, but timely spring and summer rains have put all of the Forest 
ranges in excellent condition. Where the spring was late some of the 
sheepmen were unable to use their customary lambing grounds and 
were somewhat inconvenienced because of this fact, but no serious 
losses resulted. The range conditions at the close of the fiscal year 
were generally the best since the ranges came under the control of the 
Forest Service. The results of the effort expended in past years to 
secure a proper distribution of stock, to open up new grazing lands, 
to provide new sources of water supply, and in every way to increase 
both the production and the utilization of forage are now becoming 
manifest. In the grazing seasons of 1909 and 1910 the weather con- 
ditions were so adverse as to obscure the gain achieved. It is now 
plain, however, that range regulation is actually giving the stock 
growers more and better feed for their stock as well as security in the 
use of the range and consequent stability to their industry. 


IMPORTANT CHANGES IN Live-Stock INDUSTRY. 


Prior to the year 1911 an annually increasing number of stock 
growers requested the privilege of substituting sheep for cattle upon 
the National Forest ranges, but this year there has been a noticeable 
reaction in favor of cattle, in all but the most northern States. Many 
Forest users who stocked their ranges with sheep instead of cattle a 
few years ago now desire to engage in cattle raising. This is wholly 
attributable to the fact that low prices for wool and mutton products, 
combined with the occupation by new settlers of many choice lamb- 
ing grounds and winter ranges, have robbed the sheep industry of 
many of the attractions which it formerly held for small operators, 
while a strong demand at exceptionally good prices for all classes of 
cattle has made that industry more profitable than it has been for 
many years. The demand for sheep grazing privileges necessitated 
the opening to that kind of stock of many ranges better suited to the 
grazing of cattle, and the change which is apparently taking place 
will prove beneficial to the extent that it will result in the restocking 
of this class of range with the kind of stock best adapted to it. In 
the Northwestern States the tendency is still from cattle growing to 
sheep growing. 
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The legality of the regulations promulgated by the Secretary of 
Agriculture for the control of the National Forests was definitely and 
conclusively established by two decisions rendered by the Supreme 
Court of the United States on May 1, 1911, and the uncertainty and 
unrest caused by the widespread impression that the regulations were 
not enforceable ceased immediately. Before these decisions were 
given out there was a frequent tendency to graze stock on the Forests 
without permit, which in some Forests took the definite form of will- 
ful trespass. The most noteworthy instance was that of the Alamo 
National Forest in New Mexico, where 33 cases of grazing trespass 
were reported during the fiscal year. Criminal prosecutions were 
deferred pending the decision of the Supreme Court, but favorable 
action was secured in many suits for injunction or for the collection 
of civil damages. In the future, cases of willful grazing trespass are 
likely to be infrequent and exceptional; when they occur, no ques- 
tion of the legality of the regulations can be raised to complicate 
their prosecution, nor can there be any further reason for leniency 
in instituting criminal action against persons who willfully violate 
the regulations. Experience has demonstrated that civil action is 
not always adequate to safeguard the Forests from further invasion, 
so that resort to criminal prosecution of persons who willfully and 
defiantly trespass upon them is necessary to give them adequate 
protection. 

There occurred during the year 192 cases of grazing trespass, which 
is 43.86 per cent less than in 1910. The number of cases pending at 
the beginning of the year was 125, which included 9 cases not previ- 
ously reported. Of the 317 cases, 101 were dismissed by the Forest 
Service, 9 were prosecuted, 99 were adjusted upon the payment of 
damages, judgment being secured by civil suit in a number of cases 
willful in character, and 108 were pending at the close of the year. 


Apvisory Boarps. 


Continued encouragement was given to the formation of local 
organizations of stock growers, and 12 new advisory boards repre- 
senting organizations of this character were recognized during the 
year. A total of 68 advisory boards are now recognized, and coop- 
erating effectively with the Forest Service in the settlement of grazing 
problems. The disinterested aid of the highly efficient representa- 
tives selected by the stock growers has been of great value. 

One circumstance with which the district foresters have had to 
contend in their efforts to secure the organization of the stock growers 
has been the relaxation of interest on the part of the permittees as 
the gradual adjustment of grazing problems has removed the causes 
of dissatisfaction. Many fail to realize that organizations to pro- 
mote their interests are as valuable as organizations to protect them, 
and where there is every prospect of the continued enjoyment of the 
present grazing privileges it is difficult to maintain active organiza- 
tions; many associations have, in fact, practically disbanded. The 
Forest Service is at present entering new fields of scientific range 
management and is engaged upon problems of vital importance to 
the stock growers, who may, if they will, render cooperative assist- 
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ance which will gain for them benefits of far greater value than those 
hitherto secured. Continued cooperative assistance is therefore very 


desirable. 
PERMITS. 


Paid grazing permits were issued as follows: 


Cattle, horses, and hogs. Sheep and goats. 


State or Territory. 


oe Cattle. | Horses. | Hogs. hate Sheep. | Goats. 
WETIZOT eyes saint ticles eicteewas clits 1,658 | 221, 128 10,020 228 170 421,529 7, 186 
(RMRANSAS A. secede deesseeeseess 10 AS) lereisieisiorsissr QO) siaieermaaee aeeeiciemceacelemeseme 
MEAIMOMING 2 cintacacctececcsssecesscs 368,781 | 13,464 
WONGERDO Bees os coco bes stecsle cnemcs 663, 502 2,697 
TUTTE os tr a ie a ee ST iil Seer 
LGM DS ASE SSS ae ae eeepe ss aera 1641 58lelesensese 
NEB TISAG SS oe te ch Sete dpecidame 300) eos 
IGT or ee ee 640, 362 1,100 
DE DESHKAL cee ncn octeta me. one rene It Sen B48ul) > PL G2O1 sce sonl vc cask acme [eee comes al ances e 
INP W HOA to tance oc cies tetas woncie's 433, 467 1,200 


445,916 | 51,641 


OHISHOMH AN aetna chet asec eee eee. | eS OTT PATON re 220 lassen cee eltee cal weer ae cicieme | ceclereryae 
RESON wr sssses o's 875, 524 365 
SOIT IDE OM eR RSC ae Rese aceenesees| wl EYPd lA RRRZAll «Zeer illenesesad beadosesed| baaceacetess pocusaee 
56S EEE 899, 466 10 
Washington 1905562) | Pee = 
Wiyoming sss. 53... 2s 190 822 eiceinletetate 
MOtal (5. -tth ios «doaecancese ne 91,516 | 4,500 5,105 | 7,371,747 | 77,668 


The reductions from last year’s totals amount to 57,951 cattle, 186,903 
sheep, and 12,632 goats. The increases amount to 6,964 horses and 
1,355 swine. The net reduction in the total number of animals 
grazed under permit was 2.72 per cent. These reductions in the 
number of stock grazed were due to two principal causes. One was 
the restoration to the unreserved public domain of 2,300,000 acres of 
land which, because of its relatively low altitude, accessibility, and 
high grazing capacity, comprised much of the best range. The other 
was the pronounced shortage, already mentioned, of all kinds of 
stock at the beginning of the season of 1911. Although the number 
of cattle and horse permittees is only 193 less than in 1910, a loss of 
less than 1 per cent, and the number of sheep and goat permittees is 
110 greater than in 1910, a gain of 2.2 per cent, the average number 
of cattle and horses per permit is only 70.6 and of sheep and goats 
1,459, as against 72 cattle and horses and 1,531 sheep and goats in 
1910. In other words, the number of permittees remained practically 
the same asin 1910. The decrease in the amount of permitted stock 
caused by the eliminations and by voluntary reductions was largely in 
excess of the net reductions reported, but was offset by large increases 
in a number of States, made possible by the development of new 
ranges and by increases in the carrying capacity of ranges long 
occupied. The States in which increased numbers of stock were 
grazed and the increases made are as follows: 


States. Cattle. | Sheep. States. Cattle. | Sheep. 


Waloridosee pet pesn crass aueces|on ce ne'anec OS, DOU UIP AV ASHINGTONS. . vacc cnc cieineaenun 1, 500 25, 500 
MONTANA sre tet sate cecum ecules ee ddn an CS5S005 law OlsINE: Soo iee sees dacs mares 4, B00 e ei tus 


NOGA OG Ck Aron an tals naeaanen ace 
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The following is a report of permits issued, by grades, in 1911 and 


1910: 
CATTLE AND HORSE PERMITS. 


1911 1910 


Number. | Per cent. | Number. | Per cent. 


Grade'3—101 to 200 head Janauiocbca eee cue ttec tee oe wan ceaseenae 
Gradei4—O ver 200 head's. on secchicc se oncuccecuccwosecers wwecane 


Totaliecs teers Pecbeckin « ocniccites latepebe wees ce cits fuente ae lee heeie eae 
SHEEP AND GOAT PERMITS. 
Gmidel—P fot 000 head’: < <2 222 ocve ecu cnceevesn ee tecimelepmmans 2,521 49. 38 2,426 48. 37 
Grade o—1/001"te 2500 head _ 0-5 bens, Tes see ee ens 1, 923 37. 67 1, 837 36.77 
Gradeis—2,501 1074 O00 head as oa ore acc nee o acbaceneascccs 367 7.19 418 8. 37 
Grads 4—Overr4000 bead <.. .s5...avcg-eede cece cccmentecnesoet 294 3. 76 314 6. 29 
Ota sesso ss oo occa sec cet ee os Mee cacmeteetewar eens areca eaters 100: 00|-<2 5ae8eee 100. 00 


These statistics, like those given above, show a steady decrease in 
average holdings. This is partially the result of the recognition of 
numerous new owners, settlers within and adjacent to the Forests, 
effected by reductions made in the renewal of permits to purchasers 
of permitted stock and in a few cases by sliding-scale reductions upon 
all permits above certain limits; but to some extent voluntary reduc- 
ane by permittees have swelled the lower and reduced the higher 
grades. 

The percentage of approved applicants who failed to pay the graz- 
ing fees and utilize the privileges allotted to them was 7.8 per cent, 
exactly the same as during the preceding year. 

The percentage of reduction in grazing receipts largely exceeds that. 
in the number of stock grazed. This is undoubtedly attributable to 
the fact that most of the lands eliminated were available for grazing 
purposes during the major portion of the year, and consequently 
produced more than the average revenue. In other cases the elimi- 
nations divided individual ranges in such a way that the numbers of 
stock grazed under permit were not materially lessened, but the 
permits were issued for shorter periods, for which much lower charges 
were made. The receipts for grazing privileges during the year are 
stated on page 353. rey show a decrease of $51,419. 

The plan to allot grazing privileges for periods of five years was 
effective upon 40 Forests at the close of the year, the system having 
been inaugurated upon 5 additional Forests. Its success in accom- 
plishing the purpose for which it was designed—to give stability and 
permanency in the use of the range—has been complete, but the 
plan has been losing in popularity among the stock growers. Grazing 
conditions have become so well settled upon the large majority of the 
Forests that term applications are not essential to certainty of tenure, 
and the permittees realize this fact. As the term application pre- 
scribes a minimum as well as a maximum use of the range by the 
permittee, stock growers have in many instances considered it 
advantageous to relinquish their term permits in favor of annual 
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ermits, holding that the greater freedom of operation allowed by the 
atter class more than offsets the greater degree of exemption from 
reduction afforded by the term permit. 

Crossing permits to the number of 2,711 were issued free of charge 
to the applicants. These permits allowed 80,423 head of cattle and 
horses and .4,939,589 head of sheep and goats to be driven to private 
lands within the Forests or across the Forest lands to outside ranges 
or shipping points. While the number of permits increased by 3.7 
per cent, the difference in the number of stock covered by them was 
negligible. Permits are not required where small bands of stock are 
driven along public highways or where the stock is not grazed upon 
Forest lands en route. Considering the large number of stock 
involved, there has been surprisingly little abuse of the crossing 
privilege and no injury to Forest interests has resulted. Stock 
growers suffered no embarrassment because of the requirements of 
these permits, and the free movement of stock was not hampered. 

In some of the districts, notably districts 2 and 6, considerable 
attention was given to the division of the ranges by drift fences 
erected in cooperation with the stock growers, the Forest Service 
contributing the timber needed for the construction of the fences and 
in some cases the wire and staples. In other districts satisfactory 
cooperation could not be secured, and as there was pressing need for 
all available funds to prosecute other lines of work very few range 
improvements were constructed. At the close of the year prepara- 
tions were being made for the removal of the sanitary drift fence, 
located on the western boundary of New Mexico, to the western 
boundary of the Peloncillo division of the Chiricahua Forest, where 
it will serve the double purpose of controlling the drift of cattle upon 
the Forest and of preventing the spread of Texas fever from the 
adjacent quarantine area. The most important drift fence erected 
was the Rabbit Ear fence, 15 miles long, located in the Routt Forest 
and constructed in cooperation with the North Park Stockmen’s 
Association. A number of important fences were erected in the 
Deschutes Forest. The boundary drift fences upon the Alamo 
Forest, which by eliminations from that Forest were left upon the 
unreserved public domain, were condemned, sold, and removed 
during the year. The future expenditure of funds for range improve- 
ments will, except in extraordinary cases, be made where improve- 
ments are needed in order to carry out the grazing working plans 
which are being formulated for various Forests as detailed range 
reconnoissances furnish the necessary basis for systematic and scien- 
tific development of the range resource. 


Use or Private LAnps. 


As in previous years, the owners or lessees of unfenced private land 
had the privilege of waiving the right of exclusive use of such lands 
and securing in return a free permit for the number of stock which the 

rivate lands would support under the regulations of the Secretary. 
y exercising this privilege such owners or lessees were relieved of 
the necessity for securing a free crossing permit, where the stock were 
to be grazed on the Forest en route, and of so handling their stock 
that it would not encroach upon Forest lands; consequently they 
could utilize their holdings at a minimum of expense. In addition 
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other permittees were freed from claims for damages, which in many, 
States might follow the intrusion upon the private lands of stoc 
grazed under Forest Service permits. Thus the plan resulted in the 
fullest and most economical use of the entire range. The permits of 
this class numbered 1,205, and allowed the grazing of 57,594 head of 
cattle and horses, 989 swine, and 392,592 head of sheep. and goats. 
The owners of this stock waived the right of exclusive use of 2,418,202 
acres of private land. The number of permits issued fell off 8.43 per 
cent, the number of cattle and horses increased 5.74 per cent, sheep 
and goats 4.89 per cent, and the number of acres of land increased 12 
per cent. 

Under the cooperative agreement previously in force with the 
Atchison, Topeka & Santa Fe Railroad Co. the Forest Service con- 
tinued to advise the company as to the number of stock which may 
safely be grazed on its lands within the Zuni National Forest. An 
agreement is also in force with the Northern Idaho Forestry Associa- 
tion, composed of representatives of the State of Idaho and private 
owners of 94,000 acres of patented land in the Palouse division of the 
Coeur d’Alene Forest, under which persons grazing stock upon the 
Palouse division pay a part of the grazing fee to the Northern Idaho 
Forestry Association and a part to the Forest Service in proportion to 
the respective holdings of the association and the Service. The 
Weyerhaueser Land Co. and the Northern Pacific Railroad Co. con- 
tinued their informal cooperation with the Forest Service. While 
under no agreement to do so, both of these companies in leasing their 
lands within the National Forests give preference to Forest Service 
permittees who will waive the right of exclusive use in exchange for a 
permit under Regulation G-19. The Northern Pacific Co. also makes 
a practice of referring all applications for the lease of lands within 
National Forests to the district forester to learn whether the proposed 
lease will be detrimental to Forest interests. 


Protection AGAINST DISEASE. 


Permittees who grazed their stock during a part of the year on out- 
side ranges where communicable diseases injurious to live stock were 
known to exist were required to submit the stock to rigid inspection 
by representatives of the Bureau of Animal Industry, and to present 
certificates showing freedom from disease before placing the stock 
upon the Forest ranges. This requirement has been in effect for 
a number of years and as a result all but three of the National Forests 
are free from most forms of communicable diseases fatal to live stock. 
The principal inspection required during the year was to prevent the 
grazing of sheep infected with scabies upon certain Forests in Arizona, 
California, Colorado, Nevada, New Mexico, ana Utah, practically 
the same area as that where inspection was required during the pre- 
ceding year. By close attention to prevent the spread of lip and leg 
ulceration among the sheep occupying the National Forests in the 
State of Wyoming, it was brought tout that no sheep left the Forests 
in the fall of 1910 affected with this disease. The discovery that 
cattle to be grazed upon the Routt Forest in Colorado and the 
Deschutes and Fremont Forests in Oregon were infected with cattle 
scabies necessitated an inspection of stock entering these Forests 
and the enforcement of dipping requirements prescribed by the 
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Bureau of Animal Industry. Reports of the existence of glanders 
among range horses, of the spread of anthrax among cattle, etc., were 
investigated by members of the Bureau of Animal Industry at the 
request of forest officers. 

During the year the Forest Service assisted the Bureau of Animal 
Industry to construct a quarantine drift fence along the international 
boundary in California, the greater part of the fence being within the 
Cleveland National Forest. Its purpose is to prevent the intrusion 
from Mexico of cattle infested with the Texas fever tick. 

The Wichita Forest in Oklahoma, being south of the quarantine 
line, has since its creation been so infested with Texas fever ticks that 
heavy losses have occurred among domestic animals introduced from 
other States, and the welfare of the game animals within the game 
refuge, particularly the buffalo and elk, has been seriously threatened, 
three head of buffalo having died of the disease shortly after arrival 
at the refuge several years ago, and losses among the remaining 
buffalo being prevented only by constant attention and the spraying 
of the animals at frequent intervals. Plans were therefore made, in 
cooperation with the Bureau of Animal Industry, to free the forest 
from ticks. The permittees provided five dipping plants and ade- 
quate facilities for the dipping of all cattle within the Forest, and the 
Forest Service provided all material needed for the construction of the 
fences required to divide the ranges and control the stock. The dip- 

ing of the cattle was under the direction of the Bureau of Animal 
ndustry, and at the close of the year arrangements for the dipping of 
all stock were well under way. 

The Arkansas and Ozark National Forests are both situated south 
of the quarantine line and well within the Texas fever zone; stock 
holdings are small and scattered; and the work of tick eradication 
within the Forests difficult and costly. For these reasons, there has 
been no effort made to free these Forests from ticks. The forest 
officers and members of the Bureau of Animal Industry have, how- 
ever, succeeded largely in counteracting the local belief that the tick 
can be controlled by burning over the lands each year, and the number 
of fires set for that purpose has been materially reduced. 

The relations between the Forest Service and the stock sanitary 
boards of the different States were entirely harmonious, and the 
Service cooperated fully in the enforcement of State sanitary regula- 
tions. Cooperation with the Colorado State Board of Health con- 
sisted in posting State sanitary notices throughout the National 
Forests of the State and bringing to the notice of all Forest users the 
requirements of the State sanitary laws. 
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PROTECTION AGAINST WiLp ANIMALS. 


Forest officers killed the following animals harmful to live stock and 
to game animals: 


Predatory animals destroyed. 


Bears bap ee Wolves.-| Wl | Coyotes. |wild cats.| Lynxes. | Total. 
F . pups. 
States or Terri- 
ori sina Bleed Sooo Ooo eee eee eee ee 
ot 1911} 1910 | 1911} 1910) 1911} 1910} 1911 | 1910 | 1911 | 1910 | 1911 | 1910 | 1911} 1910] 1912 
Aviron 22. sccacs 16 15} 41 33 12 Ut BAS rs bets 273} 288} 114) 110) 56) 10) 512) 472 
California........ 73} 37] 23 5 2 | 2, 903) 743) 309) 193) 37]  15)1,347| 1998 
Colorado. ........ 12 11 3 8 6 «31 ll 25' 613/1,008) 88} 70 3 2| + 736)1, 155 
AAA D sree Ba 31) 25) 10 1 URS) ee OEE el ee 11,177/1,328} 90) 52 3 3}1, 341)1, 480 
Minnesota....... 2) Ue coals cece oveicn| ce coelooedelus cot eeec ce aeeee| tales seen eae ene 
Montana........- 35| 20 7 1) 38 12} 105 5) 459) 183) 33 15 10 3} 687) 239 
INGDISSER <:cinesceclmsitsc|oncc laa cn] aacnc|sauet lemece|tasesloceice 80], |. 40 os cslee wroc| weet eee 30) 
EVER S450 6 Sas oufccseslcans-lbsece|eoudslecea. | socal eoscaneees 39| 137 3 5))< 22) ese 44) 143 
New Mexico..... 9 33 B28) 24h 267i ne 11)1,238} 250) 104; 77 6} 23/1,387| 489 
CURIAHONWIS a0 oc oct leaencloe ete asecnl cose elt easele cs onlee eee leaees 27| 245): U4 “58 cceciee eae 41} 103 
RECO 2 2h cin 47; 23 1 4 6 3 Glezsice 960' 743} 64) 108)....- 4)1,084) 885 
South Dakotas - 62) coal sien sree cr semis | ones a ak eter caspcel miners ol sini 33) <:2 «.«)<] = 3ci0.<] = 605] eee 
[nea eae Sores Spe Fee 2 1 2 2 111! peel (Ee 1, 185)1, 289} 292 125)...... 3}1, 480)1, 432 
Washington...... 38) 40 6 3 | ee eee 35], (19h az 4) 103} 155 
Wyoming........ 8 (| Pe 2 8 8} 26 20) 242) 308) 23) 38 2 5| 309) 387 
Ota: cea 271; 213) 98) 88) 129) 172) 148) 69,7, 157/6,487|1,169) 870) 131 72\9, 103|7, 971 


| 


‘ Also 2 wolverines and 6 foxes, or total of 1,006 animals for California. 


The total number killed was 12.5 per cent less than in 1910. There 
was a falling off of 21 per cent in the number of bears, 10 per cent in the 
number of mountain lions, 53:5 per cent in the number of wolf pups, 
11 per cent in the number of coyotes, 25 per cent in the number of 
wild cats, and 45 per cent in the number of lynxes. There was, how- 
ever, an increase of 25 per cent in the number of grown wolves killed. 
These reductions are probably due to a general reduction in the num- 
ber of predatory animals infesting the National Forests and adjacent 
ranges. The work has served as an example and a stimulus to the 
settlers within and adjacent to the Forests, who have themselves 
killed many thousands of animals. On the Wallowa National Forest, 
in Oregon, the spread of rabies among the coyotes during the summer 
of 1910 caused widespread apprehension and resulted in -serious 
losses of live stock. At the request of the settlers, the district forester 
assigned several of the best qualified forest officers in the State to 
the work of destroying the coyotes. They were so successful that 
this spring some of the permittees allowed their lambing bands to 
graze unattended throughout an entire day without suffering any loss 
whatever from wild animals, a condition practically without precedent 
in the history of the country. 

The work of clearing the ranges of prairie dogs continued until the 
latter part of the year, when arrangements were made with the 
Biological Survey to take over the work. The natural distribution of 
the dogs is mainly within districts 2 and 3, and most of the work 

erformed was within these two districts. The treated areas have not 

een entirely freed from rodents, but the prairie dogs have been so 
reduced in number that they can no longer completely denude the 
lands occupied. 
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Practically no reports of losses of live stock because of poisonous 
plants: were received, although in previous years reports of this 
character were numerous. The cooperative work conducted by the 
Forest Service and the Bureau of Plant Industry has resulted in the 
determination of the plants which have hitherto caused the greatest 
losses of live stock and the location of the most important areas 
within which they occur. As the poison areas are located, they are 
marked with warning notices. One member of the Bureau of Plant 
Industry has been steadily engaged in making investigations of 
ranges reputed to contain poisonous plants. 


FORAGE AND RANGE INVESTIGATIONS. 


During the year the technical and scientific features of the grazin 
work were greatly enlarged in scope and 5 new members were adde 
to the force employed. The field for study and improvement is a 
wide one, each year’s experience demonstrating more convincingly 
that the prevailing methods of handling live stock upon the Forest 
ranges are economically wasteful and needlessly destructive. It is 
apparent, too, that the public welfare is best subserved by the deter- 
mination of means of correction and cure, rather than by the exclu- 
sion of the stock from the Forests. The problem in general presents 
three phases: (1) The restoration of depleted ranges to a normal 
condition of productivity; (2) the development of unused resources, 
and (3) the conservation and economical utilization of all resources. 

To secure an adequate basis for the immediate and future utiliza- 
tion of the forage products of the Forests along lines most productive 
to stock growers and least injurious to other interests, there is need 
for a careful and thorough reconnoissance of each Forest under the 
direction of men technically trained, experienced in methods of 
handling stock upon open ranges, and thoroughly qualified to deter- 
mine all factors influencing range management, either favorably or 
adversely. This work is well under way. It will aim to determine 
the character of all land within the Forests, the kind of stock to 
which each natural grazing unit is best adapted, the natural periods 
of use for grazing purposes, the rater ecament fully grazed, and over- 
stocked ranges, the areas upon which poisonous plants abound, and 
the areas infested with range-destroying rodents. Grazing working 
plans will be prepared from the data secured by these reconnois- 
sances. They will serve as a guide in the allotment of grazing privi- 
leges, the determination of improved methods of range control, and 
the improvement of theranges. Already the grazing management of 
several Forests has been materially improved as a result of these 
studies. Detailed reconnoissances were inaugurated on the Coconino, 
Deerlodge, Medicine Bow, and Targhee Forests. 

The series of experiments to determine the feasibility of lambing 
sheep in small inclosures, which was initiated upon the Cochetopa 
Forest in Colorado during the spring of 1910, was continued through- 
out the year, fairly conclusive results being secured. It was demon- 
strated that under conditions comparable to those governing the 
experiments, the pastures would effect a saving of lambs and labor, 
which during the life of the improvements would more than offset 
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the cost of construction and maintenance, and would largely obviate 
the losses often sustained through inability to secure the necessary 
labor at lambing time. ‘The areas upon which sheep may be success- 
fully lambed are limited and in great demand. Under existing 
methods lambing on the range is unusually injurious to the areas 
used, losses are large, and the operation is expensive; consequently, 
the determination of a method by which sheep may be lambed upon 
small areas with a maximum percentage of increase, a minimum cost, 
and a minimum of damage to the Forest lands, will be of large 
importance. 

The coyote-proof pasture experiment, which for four years past 
has been conducted upon the Wallowa National Forest, was contin- 
ued during the year. The sheep were handled by a regular herder 
without assistance by the Forest Service, and the results show the 
same reductions in expans, in amount of range required, and in 
i am of natural loss, and the same increase in weight of the 
ambs, as was secured in preceding years. 

The experiments in reseeding the ranges with introduced grasses 
were widened. Over 300 experimental sowings were made in the 
calendar year 1910. The drought which prevailed throughout the 
Western States militated against Licveatal results. The season of 
1911 will afford a better test of what can be done. 

In connection with the study of the mountain bunch grass range 
types, preparations were made for the application of the rotation or 
deferred grazing system upon 10 overgrazed sheep allotments, 
investigations having demonstrated conclusively that by proper 
rotation in the use of grazing lands it is possible to secure a thorough 
natural reseeding of certain classes of land at intervals without any 
serious decrease in the amount of forage available for use. Experi- 
ments to discover ways by which a natural reseeding of native plants 
upon other depleted ranges could be secured were initiated upon 
several Forests by the local officers. Upon the Hayden Forest the 
experiments included studies of the effect of alternate grazing, 
limited grazing, and total exclusion of stock. 

Closely allied with the preceding study is that of the effect of soil 
acidity or alkalinity upon the growth of forage plants. Both labora- 
tory and field investigations were initiated during the year. 

An important study was undertaken at the Coconino Experiment 
Station of the effects of stock grazing upon forest reproduction. 
This study has now been extended to the Shasta Forest, and valuable 
results are anticipated. 


GAME PRESERVES. 


The status of the Wichita and Grand Canyon National Game 
Refuges remained unchanged during the year. ‘The efforts to protect 
the wild game from slaughter and molestation within their natural 
breeding grounds were wholly successful, and through the extermina- 
tion of their natural enemies, proper restriction of grazing, and enforce- 
ment of the law through the maintenance of an active and thorough 
patrol, all species of game animals and birds multiplied encouragingly. 

The buffalo herd on the Wichita Game Refuge now numbers 30 
head—double the original number. Through the courtesy of the 
Boone and Crockett Club a shipment of antelope was received, of 
which 7 head survived and are in thriving condition, 1 fawn having 
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been born since the arrival of the antelope. During the spring 5 head 
of elk were received from Wyoming, making a total of 6 head now 
within the game refuge. 

In addition to the national game refuges a number of State game 
preserves are included within the National Forests. By State law 
the Minnesota and Superior Forests are State game preserves, the 
killing of all classes of game being prohibited. The last session of 
the Montana Legislature established a State game preserve at the 
head of the GalJatin River in the Gallatin National Forest. Other 
areas where the killing of game animals is prohibited by State law 
are: One within the Bighorn National Forest; one within the Teton 
and Targhee National Forests; one within the Boise National Forest; 
and one within the Monterey National Forest. In practically all of 
the Forests containing State game preserves, the forest officers hold 
commissions as deputy State game wardens and play an important 
part in the enforcement of the State laws. 


PERMANENT IMPROVEMENTS. 


The purpose of the construction of permanent improvements on 
the National Forests is to facilitate (1) protection from fire, (2) the 
administration of the business of the Forests, and (3) the develop- 
ment of their resources. A complete system of communication by 
trail and telephone, tying together all parts of a National Forest, 1s 
as essential for its protection as an adequate patrol force. The 
administration of the Forests requires the construction of quarters for 
field officers and facilities needed in the regulation of the use of forest 
resources, such as drift fences and sheep-counting corrals. The 
development of the resources of the National Forests demands, in 
addition to the primary system of communication, the construction 
of roads and of stock-watering facilities and similar appliances, often 
needed to make forage and other latent resources available for use. 
Such improvements, while developing and increasing the value of the 
National Forests as public property, are made primarily with reference 
to the immediate needs of the local public in their use. 

The completion of the primary system of communication, a funda- 
mental factor in fire protection, has been and must for many years be 
the chief effort of the Service in the construction of improvements. 
All other ends sought must be subordinated to this. 

A limited amount of improvement work can be done with the labor 
of regular sre iy during short periods when their administrative 
and protective duties will permit. The spare time of the present 
force, however, is hardly sufficient to maintain existing improvements 
in serviceable condition. It has been necessary, therefore, to meet 
the cost of nearly all of the new construction work on National 
Forests from the specific appropriations for this purpose. 

The improvement appropriation for the fiscal year 1911 was 
$275,000, as against $600,000 for the preceding year. It amounted 
to but $1.08 per square mile on the total acreage of National Forest 
land. Over one-fifth of the amount appropriated was required for 
needed repairs and the remaining funds were but two-fifths of the 
amount available for new construction in the preceding fiscal year. 

Only the most urgent projects could be taken up. Most of the 
work related directly to improved fire protection. With 60 per cent 
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less money available for new work, the mileage of telephone lines 
constructed was but 24 per cent less than in 1910 and that of trails 
and fire lines 36 per cent. Special allotments to the Forests swept by 
the disastrous fires of 1910 were necessary to provide for the recon- 
struction of ranger stations, bridges, and fences. 

The work done during tbe year comprised 1,383 miles of trails, 125 
miles of roads, 1,427 miles of. telephone lines, 163 miles of fire lines, 
376 miles of fences, 372 cabins and barns, 50 bridges, and 47 corrals. 
The reduced appropriation and the necessity of concentratmg upon 
protection facilities diminished the amount of work done in coopera- 
tion with States, communities, and private associations or individuals. 
Such cooperation was practically limited to means of communication. 
As in previous years, the contributions made by the Service to coopera- 
tive projects formed but a small proportion of their total cost. Sixty 
miles of telephone line were completed on the Targhee National 
Forest, in cooperation with the Nellowstots Power & Telephone Co., 
at a cost to the Service of $867.97. This line will be maintained by 
the cooperating company for 5 years. Eleven miles of telephone 
line were constructed cooperatively on the Cache National Forest, 
and 20 miles on the La Sal National Forest, at costs of $164.60 and 
$50, respectively. Eight miles of telephone line were similarly 
built on the Manzano at a cost of $106.19, and 64 miles on the Kla- 
math National Forest at a cost of $51.30. Eight miles of road on 
the Monterey Forest were constructed at a cost to the Service of 
$82.69. In but few cases of the most urgent character were coopera- 
tive projects undertaken which involved work for purely adminis- 
trative uses. The Service was forced to reject a large number of offers 
of cooperation in the construction of roads and other improvements 
of great benefit to the National Forests, because of the necessity of 
limiting expenditures strictly to improvements most needed in 
bettering protection from fire. 

With relatively small appropriations available from year to year 
it is difficult to avoid an uneconomical, piece-meal system of repairs 
and construction, taking up the most urgent work here and there 
without correlating the work completed and proposed. Special 
effort has been made to avoid this danger. A systematic plan exists 
for the complete equipment of each National Forest with communica- 
tions and administrative facilities. As far as practicable each new 
piece of work authorized is in line with the approved plan; but in each 
case the work to be given first preference will be that directly con- 
tributing to fire protection. A comprehensive scheme of main and 
secondary trails and telephone lines, a system of lookout points or 
watch towers covering all of the areas where this method of fire 
control is feasible, fire Tines at strategic points, such as wooded passes 
which form breaks in natural barriers and along the edges of dan- 
gerous slashings, and tool caches’ distributed throughout inaccessible 
areas are the most essential features of the improvement plan. 
Attention will next be given to structures required for the accommo- 
dation of forest officers and for the proper control of present uses 
of the Forests. Improvements designed to meet the third general 

urpose, viz, the development of the resources of the National 
Rosests! must necessarily progress very slowly, in view of the greater 
urgency of the other work. 
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The adequate development of the enormous latent resources of the 
National Forests, particularly the construction of roads and other 
means of transportation which will be needed to overcome their 
inaccessibility, will require ultimately very large expenditures. In 
many localities there is an insistent demand for such improvements at 
the present time. It will be impossible for the Service to comply with 
this demand until the equipment needed in its protective and admin- 
istrative work is completed. The undertaking of construction work 
designed to open up the inaccessible resources of the National Forests 
will depend furthermore upon the future policy adopted as to the 
extent to which such development should be a matter of public as 
against private enterprise. 

Including the last fiscal year, the permanent improvements con- 
structed on the National Forests since they were placed under admin- 
istration aggregate 1,325 miles of road, 9,163 miles of trail, 7,381 
miles of telephone line, 350 miles of fire line, 2,327 miles of fence, 
1,338 houses, 775 barns, 280 corrals, and 271 bridges. With 256,000 
square miles of National Forest land under administration, exclusive 
of Alaska and Porto Rico, the facilities for communication com- 
pleted up to the present time amount to 0.19 mile of road, 1.29 miles 
of trail, and 1.04 miles of telephone line per township of 36 square 
miles. The funds available during the past year made possible the 
construction ot 0.018 mile of road, 0.19 mile of trail, and 0.2 mile 
of telephone line per township. The inadequacy of these improve- 
ments for the protection of the National Forests is apparent. At 
least 10 miles of trail and 6 miles of telephone line per township are 
necessary to place the protection of the National Forests upon a 
sure footing. The current appropriation (fiscal year 1912) may 
permit, by practically eliminating the construction of other forms 
of improvements, the building of a maximum of 0.6 mile of trail and 
0.3 mile of telephone line per township, besides necessary expen- 
ditures for the maintenance of existing structures. At this rate 15 
vears will be required to complete the fundamental communication 
facilities needed for an efficient protective organization. 


EXAMINATION OF LANDS UNDER THE WEEKS LAW. 


The act of March 1, 1911, commonly known as the Weeks law, 
provided for the acquisition of forest lands on the watersheds of 
navigable streams in order to promote and protect their navigability 
through forest preservation. The act imposes upon the Forest 
Service new duties in the selection of the general areas for purchase, 
in the examination and valuation of the lands and forest growth to 
be acquired, and in conducting the regotiations for purchase. The 
work being different from any before done by the Forest Service, it 
became necessary for its handling to create a new unit of organiza- 
tion. The immediate control of the work was placed in charge of 
an assistant forester and an organization was effected for making 
the necessary examinations and reports. Since $2,000,000 were 
made available for the fiscal year 1911, an attempt was made to 
examine as much land as possible with a view to its purchase before 
the end of the year. 

From the information which had been gathered during the past 
10 years it was possible for the Forest Service to designate at once 


23165°—acr 19J1——26 


402 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


several areas within which to invite offers of land. A circular de- 
scribing these areas, announcing the procedure to be followed, and 
inviting proposals for the sale of lands to the Government was issued 
on March 27. 

From April 1 to June 30 proposals were received covering 1,250,641 
acres, of which 832,464 acres were within the general areas which had 
been selected for purchase. The examinations of the Forest Service 
prior to June 30, 1911, covered 140,787 acres. 

At the beginning of the year 1912 the Service has a force of 35 
examiners working, and will undoubtedly be able to complete reports 
ee pai purchase of lands to the full amount of the $2,000,000 
available, 


STATE AND PRIVATE COOPERATION. 


The work of the past year in cooperation with States and private 
timberland owners consisted of (1) cooperative field investigations 
with State organizations; (2) cooperation with States in the protec- 
tion of watersheds of navigable streams from forest fires, under the 
Weeks law; and (3) a limited number of examinations of individual 
timber tracts for the purpose of advising their owners as to better 
methods of management. 

The cooperative field investigations were for the most part in 
Southern States and in continuance of projects started in 1909 and 
1910. They included studies of the forest resources of South Carolina, 
Mississippi, Louisiana, Florida, Tennessee, North Carolina, Virginia, 
and Illinois. These investigations were made primarily in order to 

rovide a basis for the development of a practicable and enlightened 
orest policy by each State. 

In October, 1910; at the request of the flood commission of Pitts- 
burg, the Service undertook, in cooperation with the Pennsylvania 
department of forestry, a detailed examination of the forest con- 
ditions on the Allegheny and Monongahela watersheds. The area 
covered approximates 18,000 square miles. The object of the study 
was to ascertain how far erosion and floods are due to forest condi- 
tions on these watersheds, and what measures for their improvement 
would be practicable. The report and map will be published by the 
flood commission. 

In cooperation with the State forester of Connecticut, a study of 
second-growth hardwood stands, which comprise the major portion 
of the woodland of that State, was made during the summer of 1910. 
The objects of this study were to obtain reliable information on the 
yield of stands of this character in different periods, to determine 
prevailing market conditions in the State which govern the value 
of such timbers, to ascertain the effect of thinnings upon the rate of 
growth, and to recommend practicable measures in the management 
of second-growth woodlands to increase their productive capacity 
and the value of the product. 

The most important work of the year was in pursuance of section 
2 of the Weeks law, which appropriated $200,000 for cooperation 
with the States in protecting the forested watersheds of navigable 
streams from fire. Such cooperation is extended only to States 
which have provided by law for forest-fire protection and have 
appropriated funds for that purpose. The amount expended by 
each State must at least equal that spent by the Federal Govern- 
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ment. Prior to July 1 agreements were entered into by the Secre- 
tary of Agriculture, specifying as the maximum amounts to be spent 
by the Government during the remainder of the calendar year, if 
needed, the following: In New Hampshire, $7,200; in Minnesota, 
$10,000; in New Jersey, $1,000; in Wisconsin, $5,000; in Maine, 
$10,000; and in Vermont, $2,000. 

After the close of the fiscal year similar agreements were con- 
cluded providing for a maximum expenditure of $1,000 in Connecti- 
cut, $5,000 in Oregon, $600 in Maryland, $1,800 in Massachusetts, 
and $2,000 in New York. 

The Federal funds were to be expended in each instance for the 
salaries of patrolmen exclusively. Cooperative agreements were 
entered into only after the State had submitted a fire plan and a map 
showing in detail the number and location of the protective force to 
be employed, the location of telephone lines, lookout towers, and 
other structures forming a part of the protective system, the amount 
of State funds to be expended for various features of the protective 
system, and how the Federal moneys allotted to the State would be 
used to supplement State expenditures. The agreements provide 
for inspection, by officers of the Service, of the operation and efticiency 
of the cooperative protective system. 

Past experience in examining woodlots and privately owned 
timber tracts has shown that the methods of forestry recommended 
are actually put into effect in far too small a percentage of cases. 
While the educational value of the cases where forestry is practiced 
is very great, it is important to increase their number. An attempt 
to do this is now made by giving greater attention, in the investigation 
made and reports submitted to owners, to the pecuniary advantages 
of good over poor methods of management, and by studies of market 
conditions in order to show owners how best to dispose of the products 
of their woodlands. Primary consideration is given to the applica- 
tions and needs of small owners, since they are more disposed as a 
rule to put the methods recommended into operation. 

As the number of State and private foresters increases, cooperation 
with private owners is being gradually restricted. The needs of 
applicants from States in which it is still difficult to secure expert 
information and advice are, however, so far as possible, provided 
for. Examinations of a single woodlot in a locality are not ordi- 
narily made. Instead the interest of several owners in a community 
is sought by informing applicants that a field examination will be 
made upon a joint application signed by a number of owners in the 
same locality. The cost of such examinations is shared by the 
owners, on an acreage basis. In connection with such examinations 
studies are usually made of market or other conditions which apply 
to the community as a whole, and of the possibility of cooperative 
shipments of forest products. Public meetings with discussions of 
local forestry problems, the distribution of publications, the forma- 
tion of local forestry clubs if advisable, and the collection of addi- 
tional data needed for Service publications are valuable features of 
this work. 

As a result of many field examinations and general studies it is 
often possible to furnish the advice and assistance needed by an 
individual owner by letter. This policy is especially applicable in 
cases of requests for advice on tree planting, a field well covered by 
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the data formerly collected and by publications. Field examina- 
tions where planting is intended are made only in exceptional cases, 
where the work can be cheaply done in connection with woodlot 
examinations or where data of distinct value to the service can be 
secured. 

OTHER INVESTIGATIONS. 


SILVICULTURAL AND DENDROLOGICAL STUDIES. 


During the year commercial tree studies of eastern white pine, 
aspen, balsam fir, red spruce, Norway pine, and yellow poplar were 
completed. The results of these studies will appear as monographs 
dealing with the range, silvicultural characteristics, growth, yield, 
and management of each tree. Thus the study of the aspen, already 
published, brings together for those interested in aspen lands the 
most important facts regarding aspens, including the industrial uses 
of the wood, the conditions under which the tree succeeds, the rate 
of growth in different situations, the most suitable methods of man- 
agement to secure increased returns, etc. Tables showing the vol- 
umes of aspen trees of different sizes, in cubic feet and in cords, and 
the number of trees required to make a cord are also given. 

An economic study was made of the species of wattles, or acacia, 
most valuable for tanbark and timber. Many species have been 
successfully cultivated in California from 20 to 50 years, none of 
which, however, have been planted on the commercial scale which 
their intrinsic value and their adaptation to large areas justify. 

The investigations in basket-willow culture were developed con- 
siderably. Willows can best be grown as a secondary crop. The 
land suited to them usually occurs as small areas, which are very 
commonly parts of farms valuable in the main for the production of 
other crops. Yet though a very insignificant fraction of the total 
farm area may be suited to willow culture, its use for this purpose is 
likely to mean a crop of high acreage value, obtained from land which 
otherwise might yield almost no return. For this reason it is well 
worth bringing to the attention of farmers, For a number of years 
the Forest Service has been distributing willow cuttings to applicants, 
with advice concerning the best cultural methods. 

From 100 to 200 cuttings of the standard varieties are given each 
See They are grown at the Arlington farm of the Department 
of Agriculture, from imported stock; for hitherto European varieties 
have furnished the material for fine basket making in the United 
States. But to secure varieties suited to different regions in this 
country it is desirable to discover or breed species or varieties not 
now in use. With this object in view cuttings of practically all of 
the native species of willow, and of a number of exotic species, are 
being propagated at Arlington to obtain rods for a test of their suit- 
ability for basket making. If necessary, the development by hybrid- 
ization of new strains, better suited to American conditions than the 
European varieties, will be undertaken. 

The cuttings distributed in 1911 totaled 84,800, of which 20,000 
went to 40 agricultural experiment stations, 13,000 to forest schools, 
30,000 for use in connection with cooperative work with the State of © 
New Jersey, 20,000 to individuals, and 1,800 to botanical gardens. 
The distribution included 46 States and Territories. The Forest Serv- 
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ice is cooperating in willow culture with the Maryland and Virginia 
Agricultural Experiment Stations and with the State of New Jersey. 

Fundamental facts and principles of value to the profession and 
the science of forestry were valde by a study, completed and pub- 
lished during the year, which brings together all the facts known 
with regard to the part which light plays in the life of the forest. 
This includes the results of investigations at the Forest Service 
experiment stations. An investigation of the forest regions of the 
United States, with special reference to the laws of distribution and 
the fundamental laws of tree growth, was started. 

The preparation of silvical leaflets was continued, Material for 42 
leaflets was prepared. These leaflets both give forest officers in 
concise form much valuable silvical information and form the only, 
and an invaluable, source of information for students in forest schools 
on the silvicultural requirements of western species. 

Dendrological studies of the structural characteristics of woods 
furnished material for publications dealing with fustic dyewood and 
its substitutes and adulterants and with ‘‘Colombian mahogany.” 
- Both the subject of dyewoods and that of the many woods now sold 
as mahogany, with the result that no standard exists beyond an 
arbitrary judgment as to whether or not mahogany has actually been 
furnished the purchaser, were investigated further. These investi- 
gations are minor examples of a line of work which aims to obtain 
the means of identifying all important woods in their commercial 
forms. 

The distinguishing characteristics of North American gum woods 
and of the important North American oaks were dealt with in two 
bulletins published after the close of the fiscal year, and various 
other publications are under way or planned. Information on this 
subject was furnished by letter in response to many inquiries; over 
500 wood samples were thus identified for manufacturers and other 
wood users. Bimition in the geographical distribution of American 
forest trees were continued. Some of the data gathered and previ- 
‘ously on hand furnished the basis for 501 folio record maps, which 
were prepared with reference especially to the needs of forest officers, 
and 17 folio maps were prepared for the use of the Forest Products 
Laboratory to La the range of certain eastern forest trees. One 
such map was prepared for publication by the Bureau of Plant 
Industry. The ta of a series of forest geographical atlases, which 
when finished will form a complete atlas of North American trees, 
was prepared; the range of our native pines was presented on quarto 
size maps. The second volume in the series deehins regionally with 
the forest trees of the United States, which will be entitled ‘‘ Forest 
Trees of the Rocky Mountains,” was brought to an advanced stage 
of preparation. 


STUDIES OF FOREST PRODUCTS. 


The work in forest products was put on a new and greatly improved 
basis through a complete reorganization, planned with a view to 
utilizing to best advantage the new facilities afforded by the Forest 
Products Laboratory. This laboratory made possible the concen- 
tration of work previously scattered, with a corresponding gain in 
efficiency. The new laboratory was opened at Madison, Wis., in 


406 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


June, 1910. Furnished with the most complete modern equipment 
and with a well-organized staff of experts, the Service is now able 
to conduct its research work in forest products with an effectiveness 
impossible under the old conditions. 

The work as now organized comprises studies in the physical prop- 
erties of wood, the drying of wood, strength tests, taal preservation, 
wood distillation, wood pulp and paper, naval stores, and wood 
utilization. 

Tue PuHysicAL PROPERTIES OF Woop. 


The laboratory aims not only to obtain facts regarding the qualities 
of wood and. their behavior under different conditions, but in all 
cases to find the underlying causes. Structural characteristics ex- 
plain the peculiar mechanical properties of a given wood. Explana- 
tion of the fact that different species require very different preservative 
treatment is found in differences in their physical qualities, as shown 
by the microscope. A study of the structural qualities of the various 
woods, therefore, is carried on side by side with the strength tests, 
the preservative tests, and the other investigations. 

As a means of carrying out these studies there were prepared during 
the year about 1,000 microscopic slides, representing 74 different 
species. 

PTo determine the ability of wood to withstand the strain of con- 
tinuous loads to which its use in structural work subjects it, a series 
of dead-load tests was made, supplementing similar tests previously 
made on long-leaf pine. A series of determinations of the specific 
gravity of the solid matter in different woods is under way. The 
density of wood, which determines many of its physical and mechan- 
ical properties, depends upon the relative amounts of solid matter 
and open spaces; knowing the specific gravity of the former, the 
amount of the open spaces may be calculated. 

Very little is known concerning the behavior of wood when sub- 
jected to high pressures and high temperatures or to various other 
conditions of the surrounding medium. Preliminary tests indicate 
that the strength, density, and hardness as well as the hygroscopicity 
of wood may be greatly affected by such conditions. They also 
indicate that by a proper manipulation of the treatment it is possible 
to entirely penetrate with preservative fluids spruce, hickory, and 
other woods which in their natural state are relatively impervious to 
injection. 

The hygroscopicity of woods is of prime importance, both in con- 
nection with kiln-drying and in all cases where shrinking and swelling, 
or “working,” of the wood after manufacture enters into the prob- 
lem of its use. This subject was studied in preliminary tests. The 
specific heat of wood was studied in a series of careful experiments. 

his is the first time that this subject has been investigated in a 
comprehensive manner. The results show that the specific heat of 
all woods is approximately the same irrespective of species, the mean 
value between 0° C. and 106° C. being 0.327. These results are of 
considerable scientific importance and will prove of value in the 
experiments being conducted on the kiln-drying and preservative 
treatment of timber products. 
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In continuation of past studies of air seasoning, experiments were 
made with eucalyptus. The data obtained show the rate of season- 
ing and the extent of checking in trees cut in different localities and 
at different times of the year. The primary object sought is to learn 
how to get the best results when eucalyptus is to be cut for poles 
and piling. 

Because of the time required to air-season wood artificial methods 
of drying are almost universal, especially for high-grade lumber.’ All 
such methods have proved more or less imperfect, and it is conserva- 
tively estimated that 10 per cent of the material dried in kilns is 
ruined or greatly lowered in value by excessive checking and warp- 
ing. To study the fundamental principles of drying in kilns operated 
at atmospheric pressure an experimental kiln was erected, so designed 
as to secure control of the temperature, air circulation, and humidity, 
the three elements upon which the drying of lumber depends. A 
small commercial kiln embodying the same principles of construc- 
tion, erected by a private company at Oakland, Cal., will make pos- 
sible experiments to determine the best methods of kiln-drying dif- 
ferent species of eucalyptus. 

angements were also made for a series of experiments to per- 
fect methods of kiln-drying hickory stock used by the vehicle and 
implement industries. At present it is necessary to air-season most 
of the hickory stock used by these industries, with considerable loss 
from the attacks of wood borers and with added expense for handling, 


STRENGTH TESTS. 


The timber-test investigations of the year may be divided into 
three general classes: 

(1) Standard tests upon the commercial timbers of the United 
States to determine their relative strength, stiffness, toughness, 
hardness, cleavability, and other mechanical properties. The knowl- 
edge thus gained enables manufacturers and other users to employ 
the different woods most advantageously, and often to substitute 
less well-known woods for woods which are becoming scarce. The 
tests in this class are made on clear specimens of comparatively 
small size. 

(2) Tests on structural forms and sizes of timber, to furnish 
engineers and architects with data on the strength and other mechan- 
ical properties of woods used in construction, particularly as regards 
species and classes of wood which are not fully utilized. 

(3) Tests to determine the influence of preservative treatments, 
methods of seasoning, and other processes on the mechanical prop- 
erties of wood. 

A plan for the comprehensive study of the commercial timbers of 
the United States provides for the securing of data which not only 
will show the relative mechanical properties of the different species 
studied but also will be of great value in determining under what con- 
ditions of growth the best wood is produced in a given Bik ee 
Tests were made upon white oak, red oak, and white ash from Louisi- 
ana; black spruce, white spruce, red spruce, and balsam fir from 
New Hampshire; and red oak, white ash, rock elm, and hard maple 
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from Wisconsin. Specimens of other species for future tests were 
secured from the Ohio River Valley and the Rocky Mountain region. 

Tests to determine the strength of bridge stringers and car sills, 
and to determine the effect of knots and checking on the strength 
of such timbers, were completed during the year. Tests were also 
made of Douglas fir stringers and joists cut from fire-killed timber, 
of which enormous quantities are going to waste in the West. The 
tests show conclusively that fire-killed fir, if manufactured into lumber 
before it is attacked by insects and decay, is practically as good for 
structural purposes as material secured from the living tree. 

Much of the timber growing at high altitudes in the Rocky Mountain 
region is too small for the manufacture of lumber and other saw- 
mill products, but is used in mining and miscellaneous construction 
work. The supply of Douglas fir, until recent years almost entirely 
depended upon throughout Colorado and Wyoming for mine timbers, 
is now growing scarce in the vicinity of most of the mining camps, 
and other species must be used. To aid in meeting this situation, 
tests were made to find out whether fire-killed timber could be 
advantageously used, and to determine how lodgepole pine, Engel- 
mann, spruce, bristle-cone pine, western yellow pine, and Alpine 
fir compare in strength with Douglas fir. The results will shortly 
be available. Tests made primarily to ascertain the value of lodge- 
pole pine and Engelmann spruce, as compared with red cedar, for 
telephone and telegraph poles showed that lodgepole pine was 
approximately 80 per cent as strong as red cedar and that Engelmann 
spruce may therefore frequently be used to advantage in lighter 
construction work. 

The increasing use of bridge timbers treated with coal-tar creosote 
has made the question of the influence of such treatments on the 
strength of the stringers one of considerable importance to bridge 
engineers. <A series of tests to determine the effect of preservative 
treatments with creosote on the strength of yellow pine and Douglas 
fir stringers, started in 1908, is now nearing completion. 

Much damage is caused annually by the staining of yellow-pine 
lumber. Various chemicals, principally bicarbonate of soda, are 
used to prevent such stain. There were many objections to the 
use of material treated in this manner, because it was claimed that 
the treatment affected the mechanical properties of the wood. A 
series of tests made in cooperation with the Yellow Pine Manufac- 
turers’ Association to ascertain whether or not this contention was 
justified showed that the treatment has no appreciable effect upon 
the properties of yellow-pine wood. 


Woop PRESERVATION. 


In 1910 the amount of wood treated in the United States exceeded 
100,000,000 cubic feet; this was over 500 per cent more than that 
treated in 1904. The rapid extension of wood preservation into new 
fields and the treatment of new woods have developed many practical 
problems concerning which Itttle or nothing is known; in fact, the 
whole industry is of such recent development that the knowledge 
of the fundamental principles upon which it is based is very meager. 
The wood-preservation investigations of the Forest Service may be 
divided into the following classes: é 
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(1) The study of different preservatives in order to determine 
their toxic properties and their relative value for the preservative 
treatment of wood under different conditions of use. 

(2) Studies of methods of impregnating wood in order to deter- 
mine the best mechanical method of injecting the required amount 
of various preservatives into different species of wood. 

(3) The application of wood preservation to permanent improve- 
ment work on the National Forests, and assistance to outside parties 
in applying the principles to the commercial treatment of timber. 

(4) The inspection of treated test timbers set to determine their 
durability under different conditions of use when treated with various 
chemicals and by different methods of treatment. While logically 
this would be included under class 1, the amount of time put upon 
this work and the importance of the results secured make it worthy 
of special mention. 

In studying preservatives, their chemical and physical properties, 
the ease with which each kind can be forced into the wood, its toxic 
properties, its effect upon the strength and other mechanical proper- 
ties of wood, and its effect upon the inflammability of wood are 
learned. Very little systematic work of this kind has ever been done, 
and the results now being obtained are proving of- great service in 
determining the relative value of different preservatives for the treat- 
ment of wood under different conditions of use. Several pieces of 
special apparatus have been developed for conducting these tests, 
the most important of which are the fungus pit and apparatus for 
studying the manner in which preservative fluids penetrate the wood. 
The fungus pit is a concrete chamber beneath the floor of the labora- 
tory, 10 feet by 20 feet in size. This chamber is divided into com- 
partments, in which the temperature and humidity of the atmosphere 
can be regulated. In the compartments specimens of various kinds 
are subjected to attack by vigorous growths of wood-destroying fungi. 
By means of the fungus pit it is possible to secure records of the 
durability of treated and untreated woods in much less time than 
under natural conditions. Thirty of the most promising wood pre- 
servatives, including practically all those commercially important at 
the present time, are now being studied. 

To determine how piling may best be protected against the attack 
of marine organisms, sections of piles treated with different preserva- 
tives and protected in various mechanical ways, set in San Francisco 
Bay and in San Diego Bay, are being examined periodically and 
notes taken on their condition. These experiments, which must 
continue through at least two or three years, and possibly longer, 
will be of great assistance to engineers and others concerned with con- 
struction work in waters affected by the teredo and limnoria. 

An important investigation has been undertaken to determine the 
relative efficiency of different fractions of creosote. Commercial 
creosote is a mixture of a number of different oils, varying widely in 
their chemical and physical properties, and it is important to know 
what constituents are most effective in protecting woods from decay 
and other destructive agencies. A representative commercial creo- 
sote was distilled into a number of fractions so as to separate the 
different classes of oils of which it is composed, and nab ecva of 
loblolly pine were treated with different quantities ot each. Some of 
the treated specimens are exposed to the attack of marine organisms, 
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others to wood-destroying fungi. These test specimens are being 
inspected in the same way as the treated piles already described. 

Experiments under way in cooperation with the agricultural 
department of the University of Wisconsin, to ascertain whether or 
not treated wood in silos would affect the quality of the silage, indi- 
cated a probability that treatment can be used to lengthen the life 
of the wood and to permit cheaper woods to take the place of the 
expensive woods now employed. 

The structure of different species of wood varies widely, some 

having so many open ducts that it is possible to force fluids into them 
with great ease, while other species are very resistant to the fluids. 
A correlation of the structure of woods with the best methods of 
treating them with different fluids was sought through tests which 
should also be of value in connection with the wood-pulp investi- 
gations. 
i Experiments in the open-tank treatment of paving blocks were 
made in cooperation with the University of Washington. Wood 
paving blocks when properly treated make an excellent pavement for 
streets. If blocks can be treated by the inexpensive open-tank 
method, their use for paving might be widely extended, especially in 
small municipalities distant from commercial treating plants but at 
the same time having an adequate supply of cheap wood. 

Demonstration work is carried on by the Service to verify experi- 
mental results on a commercial scale or to assist in the practical 
application of processes with which the laboratory is thoroughly 
familiar. It is frequently possible to secure in this way important 
new data. Usually this work is carried on in cooperation with rail- 
roads or other companies which place their facilities at the disposal 
of the Service for the experiments and demonstration. Such projects 
include the treatment of ties in cooperation with the Chicago, Mil- 
waukee & St. Paul Railroad Co., the application of principles of wood 
preservation to mining timbers in cooperation with the Anaconda 
Copper Mining Co., and the installation of 39 sets of test timbers of 
various kinds, including crossties, piles, poles, paving blocks, and 
fence posts in cooperation with companies and individuals interested 
in the problem of wood preservation. 


Woop DISTILLATION. 


The wood-distillation studies of the year were confined to prob- 
lems bearing on the distillation of resinous woods, especially southern 
yellow pine and Douglas fir. Distillation processes successfully 
applied to these woods would have great economic importance in the 
utilization of forest and mill waste. The wood-distillation industry 
has been placed upon a good business basis in the Southeastern States, 
and to a lesser extent in the Puget Sound region, where sufficient 
quantities of cheap wood, such as lightwood, pine knots, etc., are 
available. The application, however, to the general run of mill and 
forest waste depends upon the development of apparatus which will 
greatly cheapen the present cost of production. 

Experiments in steam distillation investigated (1) the minimum 
amount of steam required for the extraction of the volatile oils from 
yellow pine and Douglas fir, (2) the size of the chips required to 
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secure the best results, and (3) the relation of the yield of products to 
the duration of the treatment. 

These experiments yielded many significant results. They will be 
continued to learn how the process may be profitably applied to 
materials giving much lower yields of products than those now 
obtained. 

Important results were obtained from a study of the subject of 
refining and grading the crude products of distillation. The com- 
mercial success of distillation plants often pivots on the ability 
of the manufacturer to produce a marketable product. The paint 
and varnish trades frequently object to wood turpentines, and they 
are marketed at a great disadvantage as compared with gum tur- 
pentine. By refining commercial samples from plants using different 
processes, including destructive and steam distillation and extrac- 
tion processes, the results showed that, using a continuous-column 
still with a capacity of 25 gallons of crude oil per hour, it was possible 
in every case to obtain a marketable turpentine, and in most cases a 
product free from objectionable odors. Samples of the turpentine pro- 
duced were sent to different paint and varnish manufacturers, and 
were tested by them. The tests showed that in general the greatest 
difference between gum turpentine and wood turpentine affecting 
the value of the latter is the odor, but that there is also a difference 
in the solvent power and drying properties. In some cases the wood 
turpentines were slightly superior to the gum turpentine with which 
they were compared, and in other cases not quite as good. To 
demonstrate the commercial practicability of the apparatus, the 
experimental still was set up at the plant of the Atlantic Turpentine 
Co., at Mount Pleasant, Ga., the cooperating company bearing the 
entire expense of shipping and installing the apparatus. The results 
showed conclusively that the still could be readily applied to the re- 
fining of wood turpentine on a commercial scale. As a result of this 
demonstration several distillation plants have decided to install 
improved apparatus for the refining of their products. 


Woop PuLp AND PAPER. 


The pulp and paper studies covered the mechanical grinding 
process, the chemical processes, and the suitability of different woods 
for both classes of pulp. So far as the immediate needs of the paper 
trade are concerned, the work with ground pulp is of greater im- 
portance. The consumption of news and cheap print papers has 
increased very rapidly during the past 20 years, and will doubtless 
continue to increase. Mechanical pulp is produced almost entirely 
from spruce. Hundreds of millions of dollars have been invested in 
mills which are depending upon this species for their raw material. 
On the other hand, the supply of spruce in the United States is 
rapidly nearing exhaustion, and it seems probable that the future 
of the mechanical pulp industry in the United States depends upon 
its ability to find a substitute. For the manufacture of chemical 
pee also new raw materials are required. 

ne serious difficulty in the past in connection with the pulp and 
aper investigations of the Forest Service has been the lack of means 
or accurately describing the qualities or properties of a pulp. During 
the year much progress was made in overcoming this difficulty 
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through the perfection of laboratory methods and, following this, 
the establishment of standards for expressing the properties of 
wood pulps. Previously the results of the experiments could be ex- 
bien only by an empirical inspection of the samples of pulp pro- 
duced, the value of the inspection depending entirely upon the 
judgment of the inspector. Until this difficulty was overcome it was 
impossible to record the results of these investigations so as to enable 
them to carry any assurance of the reliability of the conclusions. 

Another difficulty now overcome arose from the absence of adequate 
apparatus. Congress provided in the sundry civil bill $30,000 for 
panera investigations. With the assistance of the National 
ulp aper Manufacturers’ Association, a laboratory with the 
most approved types of commercial equipment was installed at 
Wausau, Wis., about January 1, 1911. Experiments have since 
been under way. ‘They have already demonstrated the suitability 
of jack pine and hemlock for pulp. orale of the pulp have been 
manufactured into paper under commercial conditions, and it seems 
very probable that the paper mills of the country may, with their 
prions equipment, operate so as to use both hemlock and jack pine. 
t is proposed to continue these investigations until it has been con- 
clusively determined what species available in the United States 
may be used for the production of news and cheap print papers. 

Experiments were made to determine the suitability for chemical 
pulp of jack pine, dead and green tamarack, and other species easily 
accessible to the pulp mills; and also to establish the relations 
between different factors entering into the production of wood pulp 
and the quantity and quality of the pulps produced. A line of in- 
vestigations of much greater economic importance studied the 
suitability of different forms of mill and forest waste for the manu- 
facture of chemical fibers. A most excellent grade of Kraft pulp 
was produced from clean western yellow-pine mill waste. Ex- 
cellent pulps were also made from southern yellow pine. These 
studies, however, have not progressed far enough to warrant definite 
conclusions. : 

NavaL Stores INDUSTRY. 


The production of turpentine and rosin has always been confined 
in this country to the longleaf pine belt. The industry has gradually 
moved southward from the Carolinas to Florida, and westward into 
Louisiana and Texas, seeking new sources of supply. The ordinary 

eriod of operation on the same trees is only three or four years. 
inten improved methods are applied or new fields for operations are 
opened the industry faces an early exhaustion of the timber from 
Shick its raw material is derived. 

Experiments conducted by the Forest Service have demonstrated 
conclusively that present methods of chipping are unduly severe on 
the vitality of the tree, and that by decreasing both the depth and the 
height of the chip much more gum can be secured, while the period 
of operating can be extended almost indefinitely; and contracts for 
turpentining on the Florida National Forest are being carried out 
with great success under the conservative methods developed by 
the Service. The results attained indicate that the production of 
naval stores can be made a part of forest management, and combined 
with the timber crop rotation in such a way as to provide for a sus- 
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tained yield both of crude turpentine and of saw timber from the same 
area. Further, experiments made during the year with western yellow- 
pine timber on National Forests in Arizona, southern Colorado, and 
California promise to open a vast new field of supply. It was found 
that during the productive season about the same yield of cruce 
turpentine is obtainable from western yellow pine as from average 
stands of longleaf pine; the productive season, however, is much 
shorter in the West than in the South. Similar experiments, but on 
a smaller scale, were made with sugar pine, lodgepole pine, digger 
pine, and pifion. This work was supplemented by an exhaustive 
study of turpentines secured under different conditions, to determine 
to what extent the properties of gum turpentine may vary. 


Woop UTILIZATION 


An important line of work is the compilation of data for a series of 
publications on the properties and uses of commercial woods, each 
species being separately considered. The first of the series, ‘‘ Cedars, 
Cypresses, and Sequoias,”’ was published during the year. The com- 
pleted series will include not only all the well-known commercial 
woods, but a number of others which are just coming into use, or 
whose properties fit them for use. 

For a number of years the supply of southern juniper, or red cedar, 
has been growing scarce, until old fence rails and the floors and joists 
of old cabins in Southern States have been bought up for pencil 
wood. In cooperation with some of the leading pencil manufacturers 
the Forest Service has been making an effort to find substitutes. 
Special attention was directed toward species found in the National 

orests. The woods tried were Rocky Mountain red cedar, western 
red cedar, western white pine, alligator juniper, one-seed juniper, 
redwood, bigtree, incense cedar, yellow cedar, Port Orford cedar, 
and western juniper. None of the woods appear to be equal to red 
cedar, but some are satisfactory, at least for second-class pencils. 

Other studies of new uses of woods conducted during the year 
include practical tests of various species as substitutes for dogwood 
and persimmon in the manufacture of shuttles, tests of incense cedar 
in the manufacture of cigar boxes, and the use of cypress for plug- 
tobacco boxes. 

Special studies of the conditions of utilization of a number of impor- 
tant species was made during the year. In cooperation with the 
National Hickory Association an investigation was made of the 
manufacture, marketing, and utilization of hickory. A study of the 
supply and use of osage orange was conducted with special reference 
to the requirements of wagon manufacturers. An investigation has 
been inaugurated to collect data on the use and markets for western 
red cedar used in the shingle industry. 

In connection with the investigations of the by-products of wood 
the question of the waste at sawmills which might be available for 
use is important. Studies have already been conducted in Wisconsin 
to determine the average amount and condition of such waste and its 
availability for the manufacture of by-products. 

The cooperative work between the Forest Service and the Bureau 
of the Census in collecting and compiling statistics of forest products 
in the United States was continued during the year. The statistics 
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cover lumber, lath, shingles, crossties, poles, pulp, tanbark, cooperage, 
veneers, and wood distillation. 

Studies of the wood-using industries of various States were com- 
pleted in Massachusetts, Maryland, North Carolina, Kentucky, Wis- 
consin, Oregon, Illinois, Louisiana, New Mexico, Arizona, Colorado, 
Utah, Wyoming, Washington, and Nevada. In a number of cases 
the reports have been published by the States concerned. Investi- 
gations were begun but not completed in Arkansas, Wisconsin, 
Michigan, Virginia, New Hampshire, and California. 

The collection of wholesale lumber prices, f. o. b. market and f. o. b. 
mill, was continued with the assistance of 5,000 cooperating lumber- 
men. Early in the year the record of market prices was changed 
from a monthly to a quarterly basis. This compilation of statistics 
is expected to serve as a continuous record of prices; to show what the 
manufacturers of lumber receive for their product at the mill, and 
what the final cost of lumber is to the retailer and consumer; and, 
finally, to set forth the important part which freight and selling 
charges play in the final cost of lumber. 

Substitution of other materials for wood is steadily gaining in this 
country. A summary of answers to inquiries sent by the Forest 
Service to 3,000 retail lumber dealers in 10 central agricultural States 
shows that substitution has occurred in certain classes of wood prod- 
ucts to the extent indicated by the percentages following: Finish, 0.9; 
sheathing, 2.4; lath, 3; fence posts, 3.7; siding, 4.1; common lumber, 
5.3; dimension stuff, 5.4; flooring, 6; pickets, 9; fencing, 13.7; 
shingles, 16.2; average, 5.4. These changes have occurred in the last 
three years. Iron and cement are the chief substitutes. The study 
of this subject is not yet complete. 


MISCELLANEOUS. 


Nine hundred and fifty books and pamphlets, obtained either 
through the department library (of ib the Forest Service library 
is a branch) or by gifts or exchange, were added to the working library 
maintained in the Washington office, making a total of 14,963. By 
far the greater number of new books were free publications. ‘The 
library receives regularly 60 forest and trade journals. 

There are now small field libraries in the supervisors’ offices, the 
district offices, the forest experiment stations, the Forest Products 
Laboratory, and the Office of Wood Utilization at Chicago. The 
district libraries average about 750 books each and the supervisors’ 
about 88. To these field libraries there were sent out during the year 
3,676 publications, of which the majority were free publications, 
either Government or State. The amount spent for the purchase of 
books for the field during the year was $2,000. 

There are now 25,098 classified and tabulated photographs in the 
collection, 1,846 of which were added during the year. 

Over 200 microsections, covering 150 species of native hardwoods, 
were added to the collection which is used in the study of the struct- 
ural characteristics of wood and in the identification of wood samples. 

The reference collection of native and foreign woods was aug- 
mented during the year by the addition of 460 specimens, The 
entire collection now includes about 6,000 specimens. Approxi- 
mately 3,000 forest-tree specimens were added to the forest herbarium, 
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which now contains 5,000 reference specimens, and over 10,000 tree- 
range records were added to those on file. There are now platted 
525 maps showing the distribution of trees by species. 

During the year the Forest Service issued 31 new publications, as 
against 27 the year before. The total number of Forest Service 
publications distributed was about 245,500, as compared with 406,000 
in the previous year. During the past two years the Forest Service 
has greatly increased the number of its bulletins of a technical char- 
he which are meant particularly for the advancement of scientific 
work. 

There were 185 public addresses delivered during the year, usually 
in response to direct requests from organizations interested in tech- 
nical forestry, from associations of lumbermen or lumber manu- 
facturers, or from educational bodies or institutions. Exhibits were 
made at nine expositions, and four of them were supplemented, at the 
request of the exposition management, by a series of explanatory 
lectures. The expositions in which the Service participated were: 
The Appalachian Exposition, Knoxville, Tenn.; the National Corn 
Exposition, Pittsburgh, Pa.; Kansas State Fair, Hutchinson, Kans. ; 
United States Land and Irrigation Exposition, Chicago, Il.; Land 
and Irrigation Exposition, Worcester, Mass.; the Alabama Industrial 
and Agricultural Exposition, Montgomery, Ala.; Arkansas State 
Fair, Hot Springs, Ark.; and the International Exposition, Turin, 
Italy. All expenses for the transportation and installation of ma- 
terial and for travel and subsistence involved in making these exhibits 
and sending speakers were borne by the exposition authorities or 
- privately contributed, except in the case of the Turin exposition, for 
which a congressional appropriation had been made. The material 
used was that on hand as a result either of work done for previous 
expositions or of the regular laboratory and collection ae of the 
Service. In general, acceptance of requests for public addresses is 
made conditional on the payment of all expenses involved. 


WORK FOR THE ENSUING YEAR. 


In the foregoing report reference has been made to many investiga- 
tions and experiments which were in progress at the close of the 
fiscal year. Some of these are of such a character that the informa- 
tion sought can be ascertained or the object accomplished within a 
comparatively short time. In such cases the work will be completed 
and terminated as rapidly as possible. In many cases, however, the 
work planned is so comprehensive in character that it must necessarily 
extend over a considerable period of time. In general, the work for 
the ensuing year will be along the same lines as that described for 
the past year. Detailed enumeration of all the investigations under 
way or planned would so largely traverse ground already covered 
that specific mention of most of them will not be made. 

The work of bringing about changes in Forest boundaries for which 
the field investigations were begun in 1908 will be brought to com- 
pletion. There are still 39 proclamations to be issued before the 
results of these investigations will have culminated in accordance 
with the policy outlined in the body of this report. The field work 
has been completed for nearly all the Forests still remaining, and the 
reports have been considered and final conclusions reached. The 
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proclamations putting the changes into effect will be issued in the 
course of the next few months. 

The study of the business side of National Forest management will 
be continued on certain typical Forests to increase the effectiveness 
of the field force by cutting out lost motion and misdirected effort. 
It is true that the organization can not be operated precisely along 
the lines of a private enterprise having a telly commercial purpose, 
but the proper output or ths desired results in National Forest man- 
agement are not wholly intangible. They include protection of the 
Forests, increase in their productiveness, and proper use of their 
resources. It can at least be determined on each Forest what is the 
cost of the work done and what results are produced, whether that 
cost is excessive, and whether the output in work or results can not 
be increased. 

The better preparation of the rangers for their work will continue 
to be eneon choot both by regular courses of winter study and by 
the continuance of rangers’ and supervisors’ meetings. As the 
results of the work are shown by the increased effectiveness of the 
men, it is believed that a stimulus will be applied in the form of a 
steadily rising standard of qualifications necessary for forest officers. 
In this connection mention may be made of the very valuable work 
which is being done by several universities and agricultural colleges 
in the West, which give short ranger courses each winter. <A con- 
siderable number of National Forest rangers go on furlough in order 
to attend these courses each year, and the Forest Service finds it well 
worth while to permit them to do this and to cooperate with the 
institutions offering the courses by sending lecturers who deal with 
questions of technical administration. One beneficial effect of these 
schools is to provide the means, which nowhere existed previously, 
for the training of prospective rangers. 

The principal effort in connection with sales of National Forest 
timber will be to secure the disposal of as large a quantity as possible 
of the fire-killed timber still unsold. This effort will be combined 
with the encouragement of large sales under long-term contracts in . 
localities where inaccessible bodies of mature timber exist for which 
there is no local demand and whose removal will be beneficial to the 
Forests. The specific objects of this policy will be to improve the 
Forests by the removal of deteriorating material, putting them in 
better condition for future production, and to increase receipts to a 
point which will place the Forests upon a self-supporting basis. 

The systematization of the management of the respective Forests 
based upon working plans in which all of the data secured by the 
Service is assembled in ready form for administrative use will be 
particularly emphasized. Another important feature will be the 
standardization of methods of cutting in similar forest types through- 
out various portions of the West, in the light of Geinotil eel of the 
results obtained in all of the sales made up to the present time. 

In continuing reforestation work an effort will be made to cover 
approximately 30,000 acres annually, but by periods of years rather 
than in individual years, the work in any one year being concentrated 
upon the various processes of seed collection, seeding, and the like, 
in accordance with the most economical and effective organization. 
Intensive experiments will be continued in direct seeding, nursery 
practice, and field planting, and with valuable exotics in restricted 
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localities to which they are particularly adapted in order to further 
build up the much-needed knowledge of methods necessary to the 
effective prosecution of this work. 

The most significant feature of the investigative work will be the 
extension of the system of local experiment stations to include addi- 
tional forest types and regions. Since the termination of the fiscal 

ear such a station has been established in the exceedingly valuable 
belt of white-pine timber in northern Idaho. During the next year 
at least one additional station will be established, probably in the 
northern Sierra Nevada Mountains of California. further stations 
are under consideration in Utah or southern Idaho and on the west 
slope of the Cascade Mountains in Oregon or Washington, and will be 
developed as soon as local administrative conditions make them 
practicable. The development of a chain of stations of this character 
for conducting intensive experiments in the various forest regions of 
the country will be of the greatest value in reducing our knowledge of 
silviculture to a more exact basis and will bring a greater return for 
the cost than any other investment which could be made in investi- 
gative work. 

In grazing studies the grazing reconnoissance of different Forests 
will receive the greatest attention, and the energies of the majority 
of the technical men will be concentrated on this class of work. It is 
of principal importance, because it will establish a definite basis for 
all future scientific investigations connected with the grazing of 
live stock upon the Forest lands. While the number of technically 
trained men available for this class of investigations is not adequate 
to meet the demands being made by the different districts, it will be 
possible to complete reconnoissance examinations of several of the 
most important and typical Forests, and so to train the rangers 
assigned to the work that independent examinations by local forest 
officers will materially supplement those by the men regularly assigned 
to the work. While the grazing and lambing pasture experiments 
upon the Wallowa and Cochetopa Forests will be continued, they 
will only receive the attention necessary to secure accurate data 
showing the results secured by the permittees using them, there being 
no further need for detailed and continuous observations throughout 
the season. Continued attention will be given to the natural and 
artificial seeding of depleted ranges, the natural regeneration of 
certain important types of forage grasses, the study of the effect of 
grazing upon forest reproduction, and the study of the effect of soil 
acidity upon various species of important forage plants. 

In order to coordinate the investigative work conducted throughout 
the Service and insure the thorough consideration of all plans of work 
before it is undertaken, a central investigative committee will be 
organized in the Washington office, consisting of the most proficient 
members of the Service in this line of work, whose function will be 
to exercise general direction and control of the various investigative 
projects of all kinds in the interest of thoroughness, proper correla- 
tion, and the avoidance of duplication. The central committee will 
be supplemented by field committees in each district exercising 
similar duties within the district. A series of publications dealing 
with the progress made in the various investigative projects, current 
data obtained at experiment stations, and the results of minor pieces 
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of investigative work which do not merit separate publication will 
be issued as a means of stimulating interest in this branch of the work 
of the Service and of keeping the investigators in touch with one 
another’s work. 

The series of sample plots on areas cut over under timber sales 
will be extended as a means of conducting a continuous and com- 
prehensive study of the results of various methods of cutting on 
reproduction, production of wood, and general forest conditions. 

Cooperation with the States in fire protection will in all probabilit 
be materially extended. The most important feature of this wor 
will be close study of the actual protective systems put in effect by 
the various States, both as a means of insuring efficiency in the results 
obtained from Federal assistance and to standardize and unify as 
far as may be desirable the protective systems adopted by the various 
States. The investigation of forest conditions in States desiring to 
cooperate with the Government in this work and the compilation of 
State forest laws will be continued. 

The most important work confronting the Forest Service in further- 
ance of a more general and better application of forestry in the East 
is the standardization of silvicultural systems applicable to the prin- 
cipal forest types. The data already secured will make it possible 
to do this with little additional field work. A series of publications 
covering specific areas, by States or portions of States, and containin 
the standard silvicultural methods for the various types as develope 
by the best experience and information, will go far toward making 
expert information available without cost to the great mass of private 
owners in the Eastern States. 


REPORT OF THE CHEMIST. 


U.S. DEPARTMENT OF AGRICULTURE, 
BuREAU OF CHEMISTRY, 
Washington, D. C., September 1, 1911. 
Srr: I have the honor to transmit herewith the annual report of 
the Bureau of Chemistry for the year ending June 30, 1911, together 
with the plans for the work proposed for the next fiscal year. 


Respectfully, eee 
. W. WItey, 
Chief of Bureau. 


Hon. JAMES WILSON, 
Secretary of Agriculture. 


FOOD AND DRUG INSPECTION. 
GENERAL NATURE AND VOLUME OF THE INSPECTORS’ WORK. 


As the initial force in the correction of violations of the food and 
drugs act of June 30, 1906, the inspectors continued their work of 
locating and reporting instances of the production and shipment of 
misbranded or adulterated foods or drugs, and procuring samples of 
the same for examination. References of this nature, when confirmed 
by the necessary examinations and analyses, form the bases of puni- 
tive actions directed against the persons, firms, or corporations who 
may be responsible for the violations, or cause the institution of libel 
actions against the commodities at fault. The department submitted 
312 of the latter cases to the appropriate United States district attor- 
neys, who caused the issuance of summary orders by the proper courts 
to restrain traffic in the goods. After due trial some of these goods 
were destroyed and others returned to the claimants upon the sub- 
mission of satisfactory evidence that they would not be disposed of 
contrary to law. ‘The scope of inspection work as far as libel actions 
are concerned was very materially enlarged by a decision of the 
Supreme Court within the past year. It was held that an interstate 
shipment made in violation of the law was subject to seizure as long 
as the product remained in the original, unbroken package, regardless 
of the extent to which the shipment had entered the commerce of the 
State by means of intrastate sales subsequent to its delivery to the 
original interstate consignee. 

The number of official samples collected during the past fiscal year 
was approximately 9,500. These were representative of products 
which tad actually been shipped into interstate commerce for distri- 
bution to the consuming public and were subjected to examination for 
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purity and grade. Although there has been a great improvement in 
the character of foods and drugs now being manufactured and sold, 
as well as in the representations made concerning them, the number of 
prosecutions concluded during this year was greater than ever, and 
resulted in the inspectors devoting much time to attendance at trials 
and in securing needed evidence at the request of prosecuting attor- 
neys; this, of course, affected the volume of routine inspection work. 
In addition to the samples mentioned, there were also obtained 
approximately 2,000 informal samples for the information of the 
bureau, for scientific research, or to indicate the general character of 
interstate shipments. The careful inspection of factories was not 
neglected, and as the location of certain classes of producers becomes 
better known this branch of the inspection work is being systematized 
a that more results are obtained with less expenditure of time and 
elfort. 


COOPERATION OF INSPECTORS IN SPECIAL INVESTIGATIONS. 
Work CONTINUED FROM THE PREVIOUS YEAR. 


SarpDINES.—Among the unfinished work of the preceding year 
was the investigation of the sardine-packing industry, which it was 
impossible to conclude within the usual season because of the late 
run of fish. This was continued during the summer and fall of 1910, 
and a number of reports and specimens were submitted, the examina- 
tion of which verified the belief that the products were unfit for food 
purposes either because of age and spoilage or contamination with 
tin. A number of seizures of such goods was made, the last and most 
important of these consisting of 8 carloads of sardines which were 
seized before the consignee, a packing firm, had an opportunity to 
process them. In this case the goods were in such an advanced stage 
of decomposition as to constitute an adulteration. The inspectors 
were aided in this investigation by a number of firms and individuals 
connected with the trade, who were desirous of checking certain un- 
desirable practices which had begun to invade the industry. 


BLEACHED FLOUR.—The collection of official samples of flour which 
had been bleached with nitrogen peroxid was also continued, for re- 
peated investigations proved that a number of mills were continuing 
to ship interstate consignments of such products in the face of adverse 
decisions by the courts. The data thus obtained was used in sustain- 
ing the department’s position in the bleached-flour appeal case which 
was argued in the spring of 1911, following the decision in Kansas 
City in July, 1910. 


EGG PRODUCTS AND VINEGARS.—In spite of the many actions 
brought against shipments of egg products which were unfit for food 
purposes because of filthiness, putridity, or decomposition, traffic in 
such inferior articles of food did not seem to abate, as a résumé of the 
inspection work shows that a far greater number of samples of such 
adulterated eggs were collected and more seizures made during this 
period than in the preceding year. Vinegar is another substance 
which continued to be the subject of sophistication, and a great man 
instances of adulteration have been reported, the chief form of whic 
is the admixture of inferior vinegar with cider vinegar, and the subse- 
quent misbranding of the compounds as apple or cider vinegar. 
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Citrus FRuITs.—The investigation concerning the shipment of im- 
mature citrus fruits, begun several years ago, was again taken up at 
the proper season, and the collection of samples and of necessary in- 
formation was continued over such a length of time as to enable the 
bureau to establish beyond a doubt that the interstate traffic in unripe 
fruit of this character, which was subsequently treated to increase the 
color in the peel in order to simulate full development and mature 
fruit, was an illegal practice. The conclusion of this investigation 
was followed by fe issuance of Food Inspection Decision 133, giving 
the opinion of the department in this matter, especially as it relates 
to oranges. 


MiLk INsPECTION.—The intrusion of other work operated against 
the massing of a large force of inspectors at any one point, such as 
has been customary in conducting milk campaigns in the past, but 
this did not prevent a scrutiny of the milk products furnished to a 
number of cities throughout the country. The collection of samples 
in these instances was undertaken by a fewer number of inspectors 
who were favorably situated at locations affording strategic advan- 
tages. It is worthy of note that these collections showed that the 
adulteration of such valuable food substances as milk and cream is 
less prevalent than formerly. 


New INVESTIGATIONS. 


When the examination of a great many samples of a given line of 
roducts indicates that there are but few instances of violations, 
urther collection is discontinued and attention is given to a new 
class of material. This policy caused the abandonment of some of 
the former subjects of investigation and the substitution in their stead 
of other inquiries, several of which are especially noteworthy. Simul- 
taneous investigation was made during the fall of 1910, in a number 
of localities, of the tomato-canning industry. This inquiry developed 
that it had been a practice for factories to utilize tomato refuse in 
preparing soup stocks and pastes, and as this material was permitted 
to remain unprocessed for considerable lengths of time, under con- 
ditions which were often the reverse of sanitary, it was plain that the 
finished products could not be free from evidences of spoilage and 
bacterial contamination. As the analyses substantiated and con- 
firmed the findings of the inspectors relative to the filthy condition 
of such articles, prompt steps were taken to suppress traffic in such 
goods, and a great many seizure actions were submitted by the de- 
partment to the Department of Justice for appropriate proceeding. 

The investigation of the presence of arsenic in food materials had 
rogressed far enough to indicate that this deleterious substance was 
ound only too frequently, and a great many official samples have 
been collected of baking powders and baking-powder materials, colors, 
and shellac and other coating materials used in the manufacture of 
confectionery. A large number of these contained arsenic in prohibited 
amounts and led to the institution of many libel recommendations. 
The collection of specimens of cheap confectionery during the holiday 
seasons, such as Christmas and Easter, revealed the too prevalent use 
of coloring agents and filling materials of questionable value. 

The former practice of improperly branding as ‘““Mocha” or “Java” 
coffees grown elsewhere than in Arabia or the Dutch East Indies has 
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been practically abandoned as far as interstate shipments are con- 
faa: but a different form of sophistication was revealed in the 
manipulation or sweating of inferior grades of coffee to improve the 
appearance and to enable the sale at increased prices under false 
designations. Since the seizure of one shipment of this processed 
coffee no further violations of this sort have been reported. Greater 
attention was also paid to the manufacture of the various forms of 
prepared and dried mustard, as quite large quantities of charlock or 
wild mustard are known to be used, and endeavor was made to pre- 
vent the substitutions of this for pure mustard without proper decla- 
ration on the label. 

Considerable attention has been given also to the spurious cham- 
pagnes or champagne ciders which masquerade under the guise of 
genuine bottle-fermented wines. The inspectors continue to main- 
tain vigilant supervision over bulk goods which may be misbranded 
as to weight or capacity; the chief commedities which are thus mis- 
branded have been found to be vinegar, cheese, meal, and stock feeds. 
Since the passage of the insecticide and fungicide act the inspectors 
have also been charged with the collection of official samples of such 
commodities which have been shipped into interstate commerce 
subsequent to January 1, 1911. 


COOPERATION IN SCIENTIFIC STUDIES. 


The scientific branches of the bureau have continued to request 
that inspectors take up special subjects for investigation, and as 
instances of this sort there may be mentioned the following: The 
investigation of the production of infant and invalid foods, at the 
request of the animal physiological laboratory; the collection of 
authentic samples of animal and vegetable oils, together with reports 
on the attending processes of manufacture, for the information of the 
fat, oils, and wax laboratory; inspection of breweries for the purpose 
of making a closer study of the manufacture of beers and other fer- 
mented liquors; an extended investigation of the molasses industry, 
with particular reference to the moisture content in molasses, and the 
continued collection of authentic samples and the investigation of 
the manufacture of maple products, for the information of the sugar 
laboratory; inspection of the sources of spring waters and collection 
of samples, at the request of the water laboratory; and the investi- 
gation of pseudo cod-liver oil preparations at the request of the drug 
division. : 

Drue INSPECTION, 


The inspection of factories producing drug products and the super- 
vision of interstate traffic in the case of such goods was continued. 
Many samples of entage and proprietary medicines were obtained for 
examination by the drug division, and, in addition to these, official 
samples were also collected of a number of pharmaceuticals which 
are recognized by the United States Pharmocopeeia and the National 
Formulary. Such goods are not offered to the consuming public 
directly, as is the case with patent medicines, but they are manufac- 
tured for dispensing upon physicians’ prescriptions, and the necessity 
for such articles conforming to the SE standards of purity and 
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strength is greater even than in the case of other substances whose 
sophistication would prove no more serious than perpetrating a fraud 
upon the purchaser. Several instances of violations of the law were 
developed in the case of adulterated crude drugs, not indigenous to 
this country, which were imported through ports not having labora- 
tory inspection, and thus escaping the examination which is always 
made at laboratory ports. In addition to these, there were also ob- 
tained official samples of many varieties of native as well as imported 
crude drugs, which were forwarded to the drug division for exami- 
nation. 


WORK OF THE INSPECTION LABORATORIES. 


Samples of interstate foods and drugs taken by the inspectors 
and samples of imported foods taken at the ports of entry are referred 
for analysis and report to the appropriate laboratory in Washington 
or to one of the 21 branch laboratories in other cities. The reports 
of the branch laboratories on these samples are referred to the 
appropriate laboratory in Washington for filing, and in case of those 
samples believed to be in violation of the law for the preparation of 
the proper information for the Solicitor’s Office. The offices of the 
Bureau of Chemistry in Washington charged in this manner with 
the preparation of cases are: The Washington food inspection 
laboratory and the laboratory of food technology of the division of 
foods, the Washington drug inspection laboratory of the division of 
drugs, the water laboratory and the cattle food and grain laboratory 
of the miscellaneous division, and the dairy laboratory. In addition 
to this other laboratories and divisions make both original and 
check analyses of samples, but report their results to one of the 
laboratories mentioned above for the preparation of the case for the 
Solicitor. In this class may be mentioned especially the sugar 
laboratory and the microchemical and bacteriological laboratories, 
whose cases are prepared by the Washington food inspection labora- 
tory, and the leather and paper laboratory, which examines samples 
of turpentine and reports its results to the division of drugs. 


WASHINGTON DruG INSPECTION LABORATORY. 


During the past year the Washington drug inspection laboratory 
has examined 752 Ag ee as follows: Eighty check analyses of 
imported drugs, 60 check analyses of domestic drugs, and 73 import 
products coming directly under this laboratory, the remainder, 
529 samples, being domestic products; 231 of the latter were found to 
be either adulterated or misbranded or both, and 421 cases of inter- 
state drugs judged to be adulterated or misbranded were prepared in 
this laboratory and reported to the chief of the bureau for trans- 
mission to the Solicitor. Two hundred and seventy-five cases on 
imported drugs, referred from the port laboratories for action, 
were prepared for the Board of Food and Drug Inspection, 248 of 
which were found to be contrary to law and 27 were released without 
eine A number of consignments of domestic drugs have 

een recommended for seizure on the ground of being misbranded or 
adulterated or both. 


424 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 
DOMESTIC DRUGS, 


The violations were found to be very similar to those encountered 
in previous years, namely, spay Haag tu on the labels of bottles, 
cartons, and in advertising literature accompanying packages, 
and the absence of any statement regarding the presence of pre- 
scribed drugs, opium, morphin, codein, cocain, alcohol, ether, chloro- 
form, etc., or the incorrect declarations of the same. 

A number of the United States pharmacopeial products have 
been found below the requirements; that is, either deficient in 
alkaloidal strength, containing foreign material, or entirely spurious. 
Notices of judgment have been issued in connection with certain 
pharmacopeeial drugs based upon such findings, as follows: Bella- 
donna root containing ground olive pits, henbane adulterated with 
Hyoscyamus muticus, powdered gentian containing foreign material, 
powdered cloves adulterated with clove stalks, and colocynth 
(powdered) contaiming a large amount of the seed, specifically 
excluded by the Pharmacopceia. 

Examination of a number of bitters of the Fernet type revealed 
the fact that they were of domestic origin, containing methyl! alcohol, 
and therefore spurious imitations of products imported into this 
country. 

The attendance of analysts in court cases has consumed much 
time in the last year. 


IMPORTED PRODUCTS. 


All cases of drug products detained at the port laboratories for 
which no precedent has been established are referred to the Washing- 
ton drug inspection laboratory for check analysis and action, as are 
also all appeals in connection with imported drugs. 

The quality of crude drugs continues to improve, but experience 
shows that it 1s necessary to maintain strict inspection. For example, 
shipments of inferior goods may be denied entry at one or more ports 
and subsequently consignments of a similar character, if not the 
rejected material, will be offered for entry at a port where it would 
not ordinarily be expected. 

The violations met with in imported products are more or less 
similar to those cases noted in connection with domestic drugs; 
that is, misrepresentations upon the labels, cartons, and in the 
accompanying Liteuatiatss and the absence of declarations or incorrect 
declarations of the proscribed ingredients. 

Certain shortcomings were found in shipments of such products as 
cubebs, containing an excess of stems, immature and inferior berries; 
buchu leaves containing a large excess of stems; uva ursi, inferior 
in quality and contaminated with a large excess of stems; digitalis, 
poor quality and unfit for medicinal use; sarsaparilla root, mixed 
with a large proportion of rhizomes, which is the portion the United 
States Pharmacopeia specifically states should be excluded; gum 
tragacanth, of inferior quality, very low grade, and adulterated with 
Indian gum. Many importations of asafetida have been permitted 
entry in harmony with Treasury Decision 31097, which provides that 
under certain conditions asafetida may be allowed entry in case the 
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product contains 35 per cent or more of alcohol-soluble material. 
A number of shipments of asafetida have been found to comply with 
the United States Pharmacopeial standard for alcohol-soluble 
material. 

The question of bitters has been given considerable attention. 
It is found that a number of these products are named after certain 
drugs, or statements are made on the labels which represent the 
articles to contain a substantial quantity of a given ingredient or 
ingredients, while the analyses often reveal at most only a trace 
of the specific drug referred to by name or by representations. 
Cinchona and quinin preparations are typical of this class of products. 
A number of consignments have been offered for entry under the 
name of magnesia or terms including the word ‘‘magnesia,” which 
were found upon examination to contain only a small amount of 
this body, the product depending for its activity on organic acids 
(principally tartaric) and the sodium bicarbonate present. 

The number of shipments of Chinese opium and morphin pills 
referred to in last year’s report have materially decreased, but those 
shipments offered for entry are regularly detained as being in violation 
of section 11 of the food and drugs act in that they may be dangerous 
to the health of the people of the United States. 

A number of importations of products containing opium, mor- 
phin, and codein have been detained as being in violation of sec- 
tion 11. The basis for such action was that the goods were prepared 
in the form of a confection, flavored in such a way as to be attractive 
to the taste, and recommended and presumably used as household 
remedies for colds, coughs, etc., but as a matter of fact some are sold 
as ordinary confections. The danger of such preparations is at 
once apparent. Certain dangerous habit-forming drugs have been 
eliminated from some commodities of this type during the past year, 


WASHINGTON Foop INSPECTION LABORATORY. 


The Washington food inspection laboratory is charged with the 
analysis of the original samples sent to it for examination and with 
receiving the reports and arranging for or making check analysis of 
samples examined in the branch laboratories of all classes of foods not 
otherwise provided for in one of the specialized laboratories of the 
bureau. The total number of samples examined during the year was 
3,164, of which 945 were check samples of imported foods taken at 
the various port laboratories. In addition to these there were 152 
imported food samples taken in connection with the nonlaboratory 
port inspection in the Washington district, and of the total 2,067 
were samples of food of domestic origin. These figures include the 
imported and interstate samples referred to the sugar, microchemical, 
and bacteriological laboratories for examination, many of which were 
examined in several of these laboratories and are there reported. 
The preparation of cases arising from these examinations forms a 
large part of the work of this laboratory, 2,142 having been prepared 
during the year. In addition to these, the food technology laboratory, 
although devoting its time chiefly to constructive investigation, 
examined 108 initial and check samples and prepared 185 cases on 
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extracts and essential oils originating in this or in a branch laboratory. 
The cases prepared by the dairy laboratory and the miscellaneous 
division are recorded in connection with those investigations (pp. 433. 
453, and 455), 

A large percentage of the domestic samples found by the branch 
laboratories to be adulterated or misbranded are checked by the 
Washington inspection laboratory, this forming its chief duty. The 
volume of this work, both analytical and executive, restricts to a 
great extent investigation, although a certain amount of research 
work is done in connection with special problems arising directly in 
connection with the law, as, for example, the investigations of cider 
vinegar, maraschino, noodles, beers, etc. (See pp. 440 to 444.) 

All import cases not decided upon established precedents at the 
port laboratories and reported direct to the collector of customs are 
referred to this laboratory, checked, if necessary, and the case pre- 
pared for reference to the Board of Food an Drug Inspection. 
Seven hundred and thirty-one cases were so handled during the past 
year, constituting approximately one-third of the shipments detained, 
and of these 553 were found to be illegal and 178 were released with 
out prejudice to future decisions. This work often necessitates 
investigations of manufacturing conditions, composition of foreign 
products and their natural variations, trade practices, ete. 


WorK OF THE BRANCH LABORATORIES, 


GENERAL TABULAR STATEMENT, 


The following tabular statement indicates the volume and scope of 
the work done at the port laboratories. The varying conditions at the 
several ports, the different amounts of time given to court and research 
work, and the fact that some laboratories have a much larger force 
than others, makes any comparison misleading. Furthermore, at 
some ports chemists have been assigned to special inquiries or trans- 
ferred to other laboratories to meet certain exigencies, as at Pittsburgh, 
Galveston, and Nashville. The main investigations inaugurated at 
the Washington office relating to vinegar, beers, ege noodles, and 
the deterioration of fruit and vegetable products such as ketchups, 
jams, etc., including the examination of the fresh products and the 
same at various stages of decomposition, were participated in by 
nearly all of the port laboratories and no special mention is made of 
them under the individual reports. Another line of work which is 
pursued at all of the laboratories to a greater or less degree is the 
cooperation with local branches of the departmental service, notably 
the commissary officers of the War and Navy Departments, the 
collecturs of customs, and the collectors of internal revenue, for whom 
samples are examined and much time saved, especially for those 
located on the Pacific coast and at other points distant from 
Washington. 


BUREAU, OF CHEMISTRY. 427 


Food and drug samples examined in the various branch laboratories during the fiscal year 
ended June 30, 1911. 
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BOSTON LABORATORY, 


The work at the Boston laboratory was, as usual, about equally 
divided between import and interstate samples. The following 
special investigations have been continued or undertaken during the 
year: 


Fiso.—Work to detect, chemically, slight decomposition taking 
place in fish was continued from last year. This has been confined 
rimarily to the sardines of the Maine coast, which, when caught 
ed with “red feed,” a small crustacean, decompose very rapidly, 
and in a few hours, under usual conditions, are unfit for packing. 
The corrosion of unprotected tin containers by sardines in mustard 
sauce, as shown by periodical examinations of a lot packed under the 
supervision of the laboratory, showed that after processing the con- 
tents of the cans of the size known as eighths, contained about 200 mg 
of tin per kilo, which amount rapidly increased during four months’ 
storage, at the end of which time about 800 mg per kilo were present. 
The packers have now generally adopted lacquered tins for these goods. 


ARSENIC IN SHELLAC USED IN CONNECTION WITH FOOD.—An in- 
vestigation was made of the content of arsenic in shellac of all kinds, 
but particularly in such brands as are used by confectioners for coat- 
ing candy and by brewers as a varnish for their vats and other recep- 
tacles. Early in the year a confectioner’s shellac was examined 
which contained 0.2 per cent of arsenic. This led to a study of such 
shellacs, and all examined were found to contain more or less arsenic, 
which is added in India in the form of the yellow sulphid to improve 
the color of the product, enabling an inferior product to be sold as a 
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superior one. Twenty-eight samples of shellac of various kinds pur- 
chased on the market contained an average of 526 mg of arsenic as 
arsenious oxid per kilo. 


TALC ON CONFECTIONERY.—In connection with the work on shellac 
used for confectionery it was ascertained that there existed a practice 
of coating confectionery, such as Easter eggs, marbles, jelly beans, | 
etc., with tale, though the use of tale in confectionery is expressly 
prohibited by the food and drugs act. The extent of the use of tale 
in this way was investigated and as a result its use has been practi- 
cally abandoned, at least in so far as New England is concerned. 


Hoprs.—The antiseptic effect of hops has been investigated, the 
several samples examined of domestic and imported hops of different 
kinds showing that hops possess such a property in a varying degree. 


CHICAGO LABORATORY. 


The following investigations have been continued, and, as far as 
practicable, brought to conclusion during the present year: 

(1) The composition of vanilla extracts prepared in the laboratory 
according to the United States Pharmacopeeia from different kinds, 
grades, and lengths of beans. 

(2) The composition of vanilla extracts prepared in the laboratory 
from typical kinds of beans following different methods of extraction. 

(3) The effects of aging and bleaching on the composition and 
physical characters of flour. . 

The methods used in these investigations have, for the most part, 
been devised or developed at this laboratory. A method for deter- 
mining the gasoline color value of flour and certain improvements in 
the process of determining vanillin, coumarin, and the lead number 
of extracts were elaborated. More recently special attention has 
been devoted to the determination of the color value of the lead ace- 
tate filtrate of vanilla extract as compared with that of the extract 
itself to obtain data of service in detecting foreign coloring matter. 
The quarters occupied for four years in the Manhattan Building 
having proved entirely inadequate, new rooms, covering about 3,000 
square feet, have been secured and specially equipped in the Heisen 
Building. at the corner of Dearborn and Harrison streets. 


NEW YORK LABORATORY. 


ImportEeD Foops.—The New York laboratory is chiefly concerned 
with the inspection of imported food and drug products. During 
the past ftecat year about 100,000 invoices of food and drug products 
have been inspected, representing a total value of merchandise of 
$180,000,000. 

Of the various lines of food products which have been inspected 
during this period, particular attention has been given to figs and 
ripe olives. During the late fall and winter months large and numer- 
ous shipments of figs and ripe olives arrive from the Mediterranean 
ports. Examination oi these products revealed the fact that in 
many instances they were unfit for food, for the reason that the fruit 
was infested with worms or contaminated with their excreta, or 
fermented, moldy, and decayed. The presence of so many of the 
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worm-eaten and decayed olives in the shipments inspected was at- 
tributed to the practice of gathering and packing culls and windfalls, 
while the wormy, decayed condition of the figs was undoubtedly due 
to the methods used in preparation and packing. A noticeable 
improvement in the quality of the late shipments resulted, evidencing 
the exercise of more care in the selection of the fruit and the methods 
of gathering and packing. 

uring the past year a large number of samples of canned vege- 
tables and fish have been examined for the presence of tin. Notable 
amounts of the salts of this metal were often found mixed with the con- 
tents, the same having been dissolved from the surface of the container. 
This work involved the selection of a method for the determination of 
tin which would be both expeditious and accurate, the procedures in 
common use being found lacking in both these respects. 

In connection with the inspection of paprika and ground red 

epper the study and detection of the adulterants commonly used 
ab been continued. The refractive index of the nonvolatile ether 
extract: of a large number of samples has been determined. The 
results indicated that when the conditions of drying the extract are 
properly controlled the refractive index as well as the iodin number 
will furnish evidence in the detection of added oil. As a result of 
collaboration of several chemists with the associate referee on spices, 
a provisional method for the detection of added oil in paprika was 
adopted in 1910 by the Association of Official Agricultural Chemists. 
In preparing the better grades of paprika only the shells and part of 
the seeds are used, the stems and placenta being removed. In order 
to utilize these by-products they are sometimes added to the cheaper 
grades, and as the addition of extra stems unquestionably injures the 
quality of the finished product it has been the practice to subject 
samples to careful microscopical examination in order to detect this 
sophistication. 
he question of loss by evaporation on shipments of cloves entering 
into interstate commerce having arisen, certain experiments were 
undertaken by this laboratory upon the cloves as imported to deter- 
mine the per cent and nature of this loss. Representative samples of 
cloves as imported were secured, put up in wooden boxes holding 
from 1 to 4 pounds, and allowed to stand under conditions similar to 
those followed by the spice grinders and spice trade, and the loss in 
weight determined after standing varying periods of time. Chemical 
analyses of the samples were also made for further information in 
determining the character of this loss. 

In connection with the inspection of spices a large number of deter- 
minations of the ash of various varieties of black pepper and cayennes 
were made to ascertain the variations as to the normal ash content 
of these products. 


Cotors.—-The enforcement of the provisions of Food Inspection 
Decisions Nos. 76 and 77 has entailed a large amount of original work, 
both as regards the analysis of dyes offered for certification and the 
identification of colors found in foods. During the year improved 
methods of estimating Orange II in Orange I have been elaborated and 
methods for the quantitative separation of the seven permitted dyes 
as they occur in certified mixtures have been worked out. A scheme 
for the identification and separation of the oil-soluble colors has also 
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been originated. Many of these methods will appear in a report on 
coal tar colors, now in press. 


CIDER VINEGARS.—The study of cider vinegar has been continued, 
one member of the laboratory having spent a considerable portion of 
the past fiscal year in the factories of New Jersey, Massachusetts, and 
New York. A large number of analyses of genuine cider vinegars 
and of vinegars manufactured from dried waste and from second 
pressings have been made and the data is being put in proper form 
for use in connection with the interpretation of results of anal of 
commercial samples. 


CorrEE.—The matter of the artificial sweating of coffee, which is 
sometimes practiced in the trade for the purpose of making the South 
American and other coffees imitate in color and appearance the Java 
coffee, has been the subject of much study during the past year. 
Both chemical and microscopical methods for the detection of this 
sophistication have been investigated to a considerable extent. 
These studies will be continued. 


DruG worKk.—Continued improvement in the crude drugs is shown. 
Only a small number of instances of entire substitution of foreign 
or inferior products is reported. In the case of certain leaves, such 
as buchu, uva-ursi, cubebs, senna, etc., the occurrence of excessive 
amounts of stems or twigs has raised a question as to the maximum 
amount of these substances that should be permitted, and as a general 
rule 10 per cent has been adopted as a temporary limit. This may be 
regarded as too liberal by many, but it was the opinion that at present 
trade conditions did not warrant a more severe limit, for the reason 
that the admixture has been very high, in some instances as much as 
50 per cent, and it is necessary to give the trade some time to correct 
the methods of collection. Certain importers have arranged to 
remove the excessive portion of stems from the leaves, and shipments 
have been permitted entry on condition that this be done, the goods 
being again examined after the stems have been separated. During 
the past year buchu leaves have been scarce, due to the failure of the 
crop, and this has resulted in the presentation for entry of many lots 
of inferior quality as well as large quantities of long buchu, both of 
which have often contained large amounts of stems. 


Ercor.—Failure of the supply of ergot both from Spain and Rus- 
sia has led to the shipment of very inferior lots of this product. 
Many of these are undoubtedly old goods and have been subjected 
to some process, such as baking, to prevent decay and worms, which 
treatment rendered the ergot worthless for medicinal purposes. 


Cusrss.—Large quantities of cubebs are continually being im- 
ported, the majority of which do not conform to the requirements 
of the United States Pharmacopeeia, since they contain large quanti- 
ties of sticks, stems, and immature and overripe berries. It is 
claimed, however, that these are being brought in for distillation 
purposes, and such shipments are released by the Treasury Depart- 
ment under such conditions as will insure their use for this purpose 
only. From the analytical figures it appears that immature berries - 
are richer in oil than those that meet the requirements of the United 
States Pharmacopeeia, and are therefore more suitable for distilla- 
tion purposes. This matter is being further studied. 
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AsAFETIDA.—During the last year a large number of shipments of 
asafetida adulterated ‘by the addition of foreign gums such as gal- 
banum, olibanum, and ammoniacum have been presented for entry. 
This undoubtedly is due to the enforcement of the requirements of 
the United States Pharmacopeia with reference to the content of 
alcohol-soluble material. The investigations and studies necessary 
for the identification of these foreign gums have been made. 


EssENTIAL OILS.—The inspection of the essential oils has been 
extended during the past year to include all of those recognized in 
the United States Pharmacopeia, the work heretofore having been 
confined almost entirely to the orange and lemon oils. No particular 
investigation as to methods have been conducted, but data as to the 
eomposition of the oils presented for entry has been secured as a basis 
for future investigations. 


PITTSBURGH LABORATORY. 


The character of the samples examined at the Pittsburgh Labora- 
tory was quite different from those of 1910, anda great deal of work 
was required for some classes of materials, notably candies. In addi- 
tion to the regular examination of official samples, investigations of 
sirups and medicated soft drmks have been made. The applicability 
of the Rohrig tube to the determination of fat in cocoa and chocolate 
showed that this tube could be used in the determination of fat in 
cocoa with a double extraction, but was inapplicable to chocolate. 
A method for the determination of caramel in vanilla products has 
been elaborated and promises excellent results; this method is now 
being thoroughly tested on different kinds of vanilla extracts. 

An important part of the work at this laboratory for the preceding 
year has consisted in the examination of a large number of samples 
of candies coated with shellac and other resins. Some of the earlier 
samples of this character examined showed the product to be coated 
with shellac containing rosin, and in some cases quite an appreciable 
amount of arsenic. The latter samples of candy show shellac only, 
which, however, in all cases contains a small amount of arsenic. 
Some manufacturers stated that they were willing to stop using the 
shellac provided other manufacturers will do likewise. 


OTHER PORTS, 


The 2 cele laboratories have made special studies of the sub- 
jects mentioned: 


BUFFALO LABORATORY.—Investigations on the determination of 
fat, sugar, and cocoa shelis in cocoa products were made. Studies 
were begun of various methods for the determination of fat in dried 
milks. Some work on the occurrence of sucrose in grape juice and 
the change on standing in the composition of grape juice to which 
sucrose had been added was begun. This work on grape juice was 
undertaken to determine whether added sucrose would become 
inverted on standing so as to make it difficult to determine upon 
analysis whether cane sugar had been added at the time of manufac- 
ture. 
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CINCINNATI LABORATORY.—An investigation of the manufacture 
of so-called maraschino cherries was made the subject of a special 
report to the bureau; the number of import samples examined was 
greatly increased, and the range of food products analyzed was 
extended. 


DENVER LABORATORY.—Cooperative work for the elaboration of 
methods has been done, embracing flavoring extracts, sugar, and 
sugar products, and vinegar. The value of a new reagent, namely 
paraphenylene diamin hydrochlorid, for the determination of citral 
in lemon oil has been experimented with and valuable data obtained. 
Numerous miscellaneous investigations have been carried on, such as 
studying different grades of coffee from the same packer in an en- 
deavor to determine if the retail prices were consistent with whole- 
sale values. 


Kansas Ciry LABORATORY.—The photographic apparatus, adapted 
especially for the reproduction of labels, etc., first devised in this 
laboratory two years ago, was completed. Cooperative work was 
done on the general investigations outlined by the bureau. 


NASHVILLE LABORATORY.—About 23 per cent of the total inter- 
state samples were classified as drugs, and nearly 40 per cent of these 
were adulterated or misbranded. As these drugs were collected in 
this southern territory, the results indicate to what extent this part 
of the country is flooded with such concoctions. The claims were, 
in many cases, of an extravagant nature and calculated to play upon 
the imagination of the poorer class of people. This was the first 
year of import work at Nashville, and 24 samples were examined, 
of which 4 were found to be adulterated or misbranded. In col- 
laboration with the bureau special investigations were made of the 
manufacture and composition of a confection in order to learn what 
effect the application of heat in the manufacture of this candy would 
have on certain fat values of the finished product. Some work was 
done on mixtures of coffee and chicory to obtain a method for the 
determination of the percentage of chicory present, based on the 
reducing power of pure coffee and mixtures of coffee and chicory. 


NEw ORLEANS LABORATORY.—Early in the spring consignments 
of tomatoes from Habana were detained at this port, being mishranded 
as ‘‘Florida east coast tomatoes,’”’ which are considered in this market 
a better tomato than the Cuban variety. Eggplants marked ‘“‘N. Y. 
eggplants”’ were also detained. The incoming Habana boats were 
met and the entire cargoes of fruit and vegetables inspected there- 
after for about a month. Upon notification to the importers, and 
through them to the shippers, the practice of misbranding fruit and 
vegetables was promptly discontinued. 


OMAHA LABORATORY.—Research work on methods of analysis has 
been conducted with special reference to the determination of sugar 
in chocolate, of benzoic acid in food products, and of the iodin num- 
ber on chicken fat. _During the year a working equipment for bac- 
teriological analysis has been installed to permit of a more complete 
study of the condition of various food products. During the month of 
June the working force of this laboratory were engaged in preparin 
for, and assisting in, the field and laboratory work in connection wit 
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the special egg investigation conducted by the Food Research 
Laboratory at this point. 


Sr. Louris LaBoratory.—A large number of vanilla extracts of 
various kinds were made for information in connection with certain 
vanilla extract cases pending in court, and a special study was made 
of a commercial egg preservative. An investigation of the changes 
taking place in apple juice during barrel fermentation into cider 
vinegar has been oa and the observations will be continued on 
this sample of vinegar. 


SEATTLE LABORATORY.—The examination of imported foods and 
of various products for other departments of the Government has con- 
stituted the bulk of the work of the Seattle laboratory. Special 
work and investigations included: (1) The study of the distinction 
between crude and refined sulphur for the local customs officials; 
(2) a study of so-called near-beers sold in prohibition sections; (3) 
the preparation of Circular 63, Bureau of Chemistry, on food colors; 
(4) cooperative work on preservatives and headache mixtures; (5) a 
report of the opinions of local dealers, etc., regarding certain spices; 
(6) a report to the quartermaster’s office, United States Army, 
Seattle, on the water in the submarine cable tank at Tacoma, Wash. 


St. PAUL LABORATORY.—A study was made of wheat flour of known 
origin and definite history for the purpose of securing information 
leading to the fixing of more definite limits of composition for wheat 
flour of the various grades. For this purpose, some 66 samples were 
secured and analyzed, involving about 660 determinations. The 
flour thus examined was obtained principally from the Southwestern 
States and manufactured from winter wheat. A large importation 
of green olives, apparently purchased as second quality, was con- 
demned during the year, wormy olives and those stung by insects 
constituting the bulk of the shipment. 


EXAMINATION OF DAIRY PRODUCTS UNDER THE LAW. 


The work of the dairy laboratory, as in previous years, has covered 
the entire range of dairy products, including other articles closely 
related thereto, such as malted milks, lactated infant foods, butter 
colors, ice-cream thickeners or fillers, and other articles of minor 
importance. The total number of samples examined was 513, of 
which 320 were official interstate and import samples, the remainin. 
193 being of miscellaneous origin, and consisting chiefly of evaporate 
milks examined in the course of an investigation of the manufacture 
pe product. A classified list of the samples examined is as 
follows: 
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The greater part of the work under the food law during the year 
was upon evaporated, condensed, and dried milks, malted milks, 
lactated infant foods, cheese, and butter. 
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In canned evaporated milks skimming is comparatively rare and 
the addition of foreign substances almost unknown. The most com- 
mon fault is that of low concentration—thin milk—but there has 
been such a difference of opinion as to the degree of concentration 
properly to be required in an evaporated milk that but few legal 
actions have been brought on this charge. In one case, however, a 
large shipment was seized because of low concentration, and the 
goods condemned by the court. 

For the purpose of fixing upon a fair and just requirement in the 
matter of concentration the bureau in 1909 began an investigation 
of the manufacture of this product, which lasted until the fall of 1910. 
In this investigation factories were visited in various parts of the 
country, the processes of manufacture were observed in detail, and 
numerous analyses made of the resulting products produced under 
_observed conditions. Opportunity to observe, and to investigate if 

desired, was freely panied at nearly all the factories visited, always, 

however, with the understanding and pledge that the details of fac- 
tory procedure would not be divulged. The data obtained, how- 
ever, were used as the basis for a decision on the subject, published 
early in the present year as Food Inspection Decision 131, on the 
composition of evaporated milk. 

Shortage in the weight of canned evaporated milk is uncommon, 
and when found is usually so small.as to be regarded as accidental, 
due to the faulty working of the filling machine. This view, how- 
ever, could not be taken in an instance where a shipment of goods 
was found to contain only 154 ounces in cans labeled as ‘‘20-ounce 
size.’ 

Condensed milk, both the sweetened and the unsweetened, when 
designed for sale in bulk is frequently made from skimmed or partly 
skimmed milk, and there are constant attempts to sell these skimmed 
products for genuine condensed milk. The use of the term ‘‘skimmed”’ 
or ‘‘partly skimmed” is studiously avoided by some manufacturers. 
The distasteful term was in one instance replaced on the label by the 
word ‘‘blended,” but the goods were seized as misbranded and con- 
demned by the court. 

Violations of law in the cheese trade consist nearly always in the 
sale of skimmed or partly skimmed cheese for the genuine article, 
and in short weights. The first is a somewhat common offense, 
because this practice was so general prior to the existence of the 
food law that to effect complete reform is a slow and difficult process. 

Z classified list of the cases prepared by this laboratory is as 
follows: 
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Of these, 163 were prepared from analyses made in branch labora- 
tories of fresh milks and creams and ice creams, and 30 from analyses 
of fresh milks and creams made by the health officer of the District 
of Columbia. As usual, much work has been done in the study of 
methods for the analysis of dairy products. 
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IMPROVEMENT OF METHODS. 


Much time has been devoted during the last fiscal year to special 
investigations for formulating and adapting analytical methods to 
the examination of various drugs, simple and mixed. Special atten- 
tion has been given to the following subjects: 


ACETONE AND METHYL AND ETHYL ALCOHOLS.—Methods for the 
estimation of methyl and ethyl alcohol and acetone in mixtures have 
been studied with a view to improving and simplifying these deter- 
minations, and the results Aneta obtained justify further work along 
this line. 

ALCOHOL AND ETHER.—The separation and estimation of alcohol 
and ether, especially in mixtures containing essential oils, was studied, 
the method depending upon the separation of the ether by means of 
condensers and alcohol traps maintained at a temperature between 
the boiling points of the two substances and the subsequent estima- 
tion of the ether in aqueous solution by means of the refractometer. 
The procedure gives promise of success. 


MoRPHIN COMBINATIONS, ETC.—Methods for thc estimation of 
morphin salts in preparations as such, and morphin in opium prep- 
arations such as paregoric, soothing sirups, cordials, laudanum, and 
Chinese pills, have been made a special study and the results obtained 
are very satisfactory. This method appears in Chemistry Bulletin 
No. 137, recently issued. 


SYNTHETIC PRODUCTS. 


During the past fiscal year the synthetic products laboratory has 
examined 197 samples, of which 119 were interstate, 27 import, and 
51 unofficial. As the result of such examination 60 cases were recom- 
mended to the chief of the bureau for prosecution and 3 for seizure. 
During this period 18 Notices of Judgment dealing with products of 
this nature have been issued. The illegal samples included a great 
variety of products—such as preparations for headache, colds, grippe, 
rheumatism, fevers, asthma, etc., medicinal wines, soft drinks, and 
beverages, various gums, as tragacanth, Indian mesquit, ghatti, 
asafetida, etc. Several samples were examined for other depart- 
ments and numerous check analyses were performed for other lab- 
oratories. 

Cooperative work on headache mixtures and similar products has 
given some gratifying results, several new methods relating thereto 
having been elaborated, notably one for the estimation of salicylic 
acid in the presence of boracic acid. Methods for the quantitative 
separation of caffein, acetanilid, sodium salicylate, and alcohol in the 
presence of essential oils have been fully tested and approved. 

In connection with the examination of powdered gum tragacanth, 
attention was directed to the desirability of improving the methods 
of checking the purity of this commodity. After considerable experi- 
mentation with authentic samples of the whole and powdered gums, 
and also with whole and nebvleped so-called Indian gums (Sterculia 
urens and Cochlospermum gossypium), extensively employed as adul- 


436 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


terants for pure gum tragacanth, it was found that the amount of 
volatile aaa (acetic acid) generated on treatment with dilute phos- 
phoric acid and subsequent distillation with steam could be used 
as an indicator of the purity of such gums, inasmuch as the Indian 
varieties yield approximately seven times as much volatile acid as 
pure gum tragacanth. 


ESSENTIAL OILS. 


During the year 163 samples of essential oils have been submitted 
to examination in this laboratory; of this number 15 were reported 
as adulterated or misbranded. A number of unofficial samples of 
oils have been examined with the object of determining the best 
methods for their analysis, especially with respect to the determina- 
tion of the ketones and aldehydes by the hydroxylamin titration 
method. A variety of samples have been submitted to this laboratory 
for check analysis, including both import and interstate samples of 
essential oils, as well as samples of cod liver oil compounds, spirits 
of camphor, ete. 

A chemical investigation of oil of chenopodium has been carried 
on, having in view especially the extension of our knowledge of the 

roperties of the peculiar medicinally active ingredient, ascaridol. 
he results of this investigation, so far as completed, are to be found 
in Chemistry Circular 73. 


PHARMACOLOGICAL INVESTIGATIONS. 


These investigations were devoted largely to the pharmacology of 
caffein and were conducted along the following lines: 

(1) Research work on the comparative toxicity of caffein in dif- 
ferent species of animals. The results have been compiled. 

(2) A number of experiments on the toxicity of caffein under 
pathological conditions, with additional work on the effects of feeding 
caffein over long periods of time, i. e., chronic caffein intoxication 
in cats, dogs, and rabbits, both in normal and in fasting animals. 

(3) The work on caffein glycosuria has been practically completed. 

(4) The study of the alleged destruction of caffein by the liver has 
been completed; no destruction of caffein was observed. 

(5) The effect of caffein on protein metabolism in dogs was also 
concluded. The results obtained show that protein metabolism is 
not disturbed to any extent during the administration of the drug, 
although symptoms of caffein intoxication were manifested. When 
caffein was withdrawn, however, there was a marked increase in the 
elimination of nitrogen. 

(6) The study of the elimination of creatin and creatinin in rabbits, 
begun in the previous year, was concluded. It was found that caffein 
stimulates the elimination of creatin, but has no effect on the crea- 
tinin. . 

(7) Additional experiments on the circulatory changes produced 
by caffein were made, but this work has not been completed. 

(8) The demethylation of caffein in the body has been studied 
during the peat year in rabbits and dogs, under normal and under 
pathological conditions. The results indicate retarded demethyla- 
tion in chronic alcoholism in rabbits. 
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(9) The elimination of caffein in the urine of rabbits was studied 
and the results obtained thus far indicate that it is partly eliminated 
‘unchanged. 

Other investigations are as follows: 

(1) The pharmacology of the alcohols and of other compounds of 
the fatty acid series was investigated and the influence of alcohol on 
protein metabolism was studied in dogs. The results obtained indi- 
cate that small doses of alcohol exert a sparing influence on body 
protein, while sane doses favor protein katabolism. 

(2) A good deal of work has been done on the pharmacology of oil 
of chenopodium and ascaridol. Experiments on this subject are still 
in progress. 

(3) Much of the information acquired on the physiological effect of 
various drugs and chemicals was used in connection with the enforce- 
ment of the food and drugs act and the preparation of expert testi- 
mony along these lines. Especially was this true of the caffein data 
in its relation to so-called medicated beverages. 


CHEMICAL REAGENTS. 


During the last year 427 chemical reagents, supplied to the Bureau 
of Chemistry and branch laboratories on contract, have been ex- 
amined. The quality of chemicals supplied during the year does not 
compare favorably with those supplied in 1910. This is attributed to 
the fact that contracts were awarded to bidders who had not been 
accustomed to supplying goods to the bureau for analytical purposes. 
Numerous samples have been supplied by the Government General 
Supply Committee, with which the Division of Drugs has cooperated 
in every possible way. 

The liga represent a portion of the rejections made during 
the year: 


Benzol, chemically pure, contained organic impurity. 

Acetone, yellow in color, contained organic and nonvolatile matter. 

Rochelle salt, suspended foreign material giving turbid aqueous solution. 

Hydrochloric acid, low in acidity. 

Potassium oxalate and citric acid contained heavy metals. 

Ammonium hydroxid, low in ammonia content. 

Potassium sulphate contained nitrogen. 

Potassium peroxid, high in acidity and deficient in hydrogen dioxid; one 
shipment contained acetanilid. 

Several shipments of absolute alcohol were found to contain fusel oil. 

A number of lots of ether, chemically pure, absolute, were rejected owing to 
the fact that the article contained an excess of nonvolatile material and 
gave the test for the presence of peroxid. 


The manufacturers, however, work in hearty cooperation with the 
bureau in its efforts to obtain chemicals satisfactory for analytical 
purposes. The special glacial acetic acid on contract required to 
comply with the sulphuric-acid-bichromate test has been found to 
meet the requirements. It is very desirable that specifications for 
chemical reagents be established and this work is in progress. As a 
further step in this direction, the following recommendations were 
made at the last meeting of the Association of Official Agricultural 
Chemists, held in Washington, November, 1910, by the committee on 
testing of chemical reagents, of which the chief of the division of 
drugs is chairman. | 
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(1) That the cog tite ““C. P.”’ be applied only to such chemical 
reagents as are free from recognizable impurities. 

(2) (a) That the term ‘‘reagent”’ be applied to all commonly 
employed chemical reagents which are free from all impurities to suc 
an extent as to permit their use in all ordinary qualitative and quanti- 
tative chemical analyses. (6) That a specific set of tests, with which 
the chemical must comply, be drawn up and adopted for each chemical 
reagent. 

(3) That the term ‘‘special reagents’’ be employed only for certain 
reagents to be used chiefly for making special determinations which 
require absolute freedom from certain impurities. 


COOPERATION WITH THE POST OFFICE DEPARTMENT. 


The Drug Division has continued to cooperate with the Post Office 
Department in its effort to withdraw the privileges of the mails in 
cases of the violations of the postal laws involving medicinal agents. 
To this end the analysis of the samples of medicines used is supple- 
mented by a study of all of the claims and representations made for 
the products. Twenty-one of these treatments were investigated 
during the past year, each comprising from one to ten medicines. 
Seven of them were so-called ‘‘epilepsy cures.” None of the latter 
are sold in the shops, but all were obtained through the medium of the 
United States mails. Each was claimed to bring about a com- 
plete and permanent cure of epilepsy, irrespective of kind and cause, 
if taken according to directions. The representations were conveyed 
chiefly in newspaper advertisements and printed matter sent through 
the mails to prospective purchasers; very few claims appeared upon 
the label of the containers themselves. The representations were 
generally to the effect that as a result of the use of the treatment 
the epileptic seizures are lessened in frequency and severity, any 
diseased condition of the brain is corrected, and brain tissue which has 
been damaged or destroyed is replaced; this change goes on steadily 
until the whole nervous system is restored to a sound and normal 
condition, and, the cause being removed, the convulsive seizures no 
longer make their appearance and the epilepsy is cured never to return. 
Such claims are false and misleading in the highest degree. The 
medical profession knows of no substance or mixture of substances 
which is capable of creating new brain or nerve tissues in place of the 
old which has been removed or destroyed. Some of the treatments 
comprised several medicines, but in nearly every instance the essential 
ingredient was found to be one or more of the bromids. While these 
agents may in some cases postpone the epileptic attacks, their effect 
is temporary and palliative only, and according to the best authorities 
they can not be considered as cures for epilepsy. 

Three so-called ‘‘cancer cures’? were examined. One of them, 
which was represented among other things to be a positive, permanent, 
painless cure for the disease, was found to consist of two medicines, 
one of which was a solution of sulphur and sodium hydroxid in water, 
and the other a solution of Epsom salts with a little vegetable matter. 
Imported Limburger or Swiss cheeses and glycerin, kneaded to a 
paste with the fingers and applied to the cancer, formed an important 
part of the ‘‘cure.”’ Such a treatment can not cure cancer, and its 
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use may cause the loss of invaluable time at the only stage when can- 
cer is believed to be amenable to radical treatment, namely, the very 
earliest stage. Another cancer ‘‘cure’’ was found to consist essen- 
tially of potassium iodid, an agent which is frequently employed in 
the treatment of syphilitic affections. It often forms a part of “cures” 
of this kind, its use being really directed to the relief of syphilitic 
troubles which are erroneously believed to be of a cancerous nature, 
The Post Office Department has issued nearly a dozen fraud orders 
in this class of cases and as a result the mail-order cancer cure busi- 
ness has practically been suppressed in this country. 

Two consumption ‘‘cures’’ were investigated. Both were foun ! 
to contain ordinary medicinal agents which might perhaps have « 
temporary and palliative effect in relieving the distressing symptoms wi 
the disease, but which can not in any proper sense be considered as 
cures for consumption. Millions of dollars are spent annually to 
retard the progress of pulmonary tuberculosis, but it is well known 
that there is at present no specific for its treatment. Anyone engaged 
in exploiting a so-called consumption ‘‘cure”’ is simply trafficking in 
the life and epiih of the people, since the time lost in such a way may 
result in the death of the victim by delaying the use of proper hygienic 
measures. 

In addition, there were investigated disguised treatments for the 
prevention of conception and for the production of abortion, for the 
aoe of hearing, and for the cure of rheumatism, and other 
' diseases. 


STUDIES OF FOODS AND FOOD MATERIALS. 
SPECIAL INVESTIGATIONS OF THE. DIVISION OF FOODS. 
FRUIT PRODUCTS. 


The economic studies relating to fruit products have been con- 
tinued in cooperation with the pomologist in charge of field investi- 
gations of the Bureau of Plant Industry. In connection with the 
study of the utilization of surplus fruit the yield of juices made in 
different ways from various fruits has been studied on a scale suflfi- 
ciently large to be easily extended to commercial proportions. 
Special attention has been given to the causes of the disappearance of 
flavor in the juices of citrus fruits after sterilization. The preparation 
of dried sugared pineapples has been studied on a scale large enough 
to secure data EN e on a commercial basis. The investigation 
of the ripening of persimmons without softening has been continued 
and has shown that this can be best effected by confining the fruit in a 
closed space in an atmosphere of carbon dioxid. Thus far the experi- 
ments have been conducted on a laboratory scale, but field work is 
planned for the coming season as a result of which it is believed that 
definite directions can be given for commercial processing by the 
grower. 

e Astudy of the respiration of fruits as an index of their physiological 
activities has .been continued and extended to cover the effect of 
temperature on the vital processes. It has been found that various 
fruits differ widely in their rate of respiration, but that they are 
similarly affected by changes in temperature. The respiration in all 
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cases was increased about 2.5 times for each rise in temperature of 
10° C. In cooperation with the Office of Nutrition Investigations, 
Office of Experiment Stations, the bureau is now studying the heat 
evolved by the banana during ripening in the respiration calorimeter. 


THE MANUFACTURE OF CITRUS BY-PRODUCTS, 


Owing to the difference in economic conditions the methods em- 
ployed for the manufacture of citrus by-products in southern Europe 
are not applicable in the United States. A laboratory study has 
been made with a view to increasing the use of mechanical devices 
and otherwise lessening the cost of production, and has reached the 
stage where it seems advisable to conduct the work on a commercial 
scale. It is proposed, therefore, at the beginning of the next packing 
season, to equip a small experimental plant for the study of the eco- 
nomic manufacture from waste citrus fruits of citric acid, citrus oils, 
juices, and several preserved products. 


ESSENTIAL OILS USED FOR FLAVORING FOOD PRODUCTS, 


An investigation of citrus-fruit oils extending over several years 
has been completed ee the past year, and a report upon the 
subject is in preparation. study was also made of the manufacture, 
composition, and methods of analysis of the oils of wintergreen and 
birch and of methyl] salicylate. It is important to know the dis- . 
tinguishing characteristics of these products, as the last two are fre- 
quently substituted for the wintergreen. Other essential oils, such 
as oil of sassafras and spearmint oil, were also studied. 


FIELD EXPERIMENTS IN THE MANUFACTURE OF CIDER VINEGAR, 


In order to determine the changes taking place during the conver- 
sion of cider into vinegar under commercial conditions, a field labora- 
tory was established at a factory in Benton Harbor, Mich., and also 
one in Albion, N. Y. The plan of the work was to make analyses of 
the cider used as a vinegar stock and then collect samples of this 
after it had passed through generators and been converted into 
vinegar, in order to determine the exact changes which took place 
during this acetification. 

This experiment was carried on during a period of several months, 
as it was found to take some time for the effect of a change in com- 
position of the cider to show itself in the finished vinegar. Some very 
valuable information was obtained, showing that in the acetification 
of the cider by the generator process practically the only change is 
the conversion of the alcohol into acetic acid. It was also shown 
that the generator vinegar is very much more uniform in composition 
than vinegars made by the old-fashioned barrel process, during which 
they are subjected to varying conditions, and that certain relations 
exist between the ingredients of the generator vinegar which are 
valuable in detecting adulteration of the commercial product. The 
glycerin present in the fermented cider was not affected by the con- 
version into vinegar, and a very valuable factor was thus obtained 
for the detection of adulteration, which has been used in a number of 
cases to great advantage, proving conclusively the dilution of cider 
vinegar with the distilled product. 
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This study has been continued during the past year. A set of 
samples of 11 varieties of foods packed in lacquered containers of 
heavy and light coating were examined for the second time after 
the interval of a year, to note the increase of tin content on storage. 
Samples of 22 additional varieties of foods were examined 6 months 
after canning, in order to determine the amount of tin contained in 
the foods at the earliest date at which they are likely to reach the 
consumer. Additional samples of these goods are retained for future 
examination. The results thus far obtained indicate that some of the 
acid fruits when packed in plain tin contain from 200 to 250 mg of tin 
per kilogram of material, exclusive of juice, at the earliest date on 
which they are likely to reach the consumer, and that this amount is 
greatly increased after a year’s additional storage. The amount of 
tin dissolved by the food is greatly decreased by the use of lacquered 
tin. 

Special attention has been given to the question as related to a 
number of foods which are practically free from acid, but which are 
known to attack tin to a considerable extent, such as canned shrimp, 
pumpkin, and string beans. Since this action was most pronounced 
with shrimps, they were first studied, and it appeared that the action 
in such cases is due to the presence of volatile alkalies, inasmuch as 
mono-methyl-amin was found in considerable quantities in canned 
savas and amins and amino acids are present in the foods men- 
tioned. 


EDIBLE OILS. 


In collaboration with the Bureau of Plant Industry, progress has 
been made in the clarification of peanut oil, and a study has been in- 
augurated of the chemical composition of various soft-shelled pecans 
and of the oil contained by them, with a view to determining whether 
the composition would shed any light on the distinguishing features 
of various varieties. 


WORMY AND DECOMPOSED FOODS. 


Certain classes of dried fruits in a wormy and partially decayed 
condition continue to be placed on the market. ‘This results from 
several causes—sometimes from curing by imperfect methods and in 
insanitary surroundings, and sometimes from careless storage, the 
products being exposed unduly to the attacks of insects. In ripe 
olives decay has sometimes resulted from the practice of discarding 
the brine in which they were originally packed, for the purpose of 
saving freight. In such cases, especially when shipments are exposed 
to unusual delay, the goods reached this country in a condition that 
did not warrant their use asfood. The risk involved in this method 
of shipment has been pointed out. 

It has frequently happened also that a considerable portion of the 
ripe olives ined in bulk were contaminated by worms. Figs and 
marrons, imported into the country to a considerable extent in the 
fall, were frequently found to be wormy and sometimes moldy and 
decayed. The efforts of the department in this direction have 
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resulted in a great improvement in such imported products, and it is 
believed that the foundation has been laid for far greater improve- 
ment during the coming season. 

An extensive study has been made of the manufacture of foods 
from waste, trimmings, and on ta from material undergoin, 
decomposition and of the elaboration of methods by which the useo 
such material could be detected by the examination of the finished 
article. The first attention was given to the study of tomato ketchup 
with the result that it is now possible to distinguish in a general 
way the product made from sound, ripe, and properly cleaned 
tomatoes from those in the preparation of which unfit material was 
employed. During the last year the bureau has come in contact 
ith a large number of manufacturers of ketchup, and it is believed 
that great progress has been made in the elimination of the use of 
Reecinpoeed material in the manufacture of this product. A begin- 
ning has been made in the application of the same and similar 
methods to the inspection of manufactured fruit products such as 
jellies, jams, and marmalades. ‘The question is still being studied 

oth in the laboratory and in the factory. 


CAUSES OF SPOILAGE OF CANNED FOODS, KETCHUPS, ETC. 


Work was continued during the past season on food preservation 
and the methods of preventing spoilage. The study of the cause of 
reddening of dried cod and other salt fish was continued, especially at 
Gloucester, Mass. Many suggestions were made for improving the 
sanitary condition of ie water supply and of the fish factories, 
which, if carried out, it is olierar will lessen infection and the 
resultant spoilage. 

During the manufacturing season experiments were continued 
at Lafayette, Ind., in the making of tomato ketchup, using pulps 
of varying quality and cleanliness and in different states of spoilage. 
The completed product gives evidence of the character of material 
used, and the method of manufacture can not completely disguise the 
facts when the product is subjected to microscopic and chemical 
tests. The three most important factors in producing a clean 
ketchup are the selection of the fruit, thorough washing, and rapid 
handling of the product in the course of manufacture. Studies 
were also continued on the different factors which tend to preserve 
the ketchup. It was found that no one of the spices nor all the 
spices in combination when used only in the quantities necessary 
for flavoring had any preservative effect. The keeping quality 
depends principally on quality of the raw product, cleanliness of 
manufacture, the concentration of the tomato pulp with the sugar and 
vinegar, and upon sterilization. 

The work upon canned goods consisted largely in a study of the 
proper quantity of quivenak to use in the can, and the degree of tem-_ 
perature and length of time that should be given in processing in order 
to get the best result in the finished product. There is opportunity 
for improving the general quality of canned goods, but the specific 
directions can not be given until the results of several seasons’ work 
have been dentiehtllnted: 
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Two extensive studies on coal-tar colors have been brought to 
completion during the past year under the direction of B. C. Hesse, 
of New York, a color expert appointed for the purpose of making 
these investigations. The food-inspection laboratories at Washing- 
ton, at New York, and at Seattle have also done a great deal of work 
along this line. The first investigation included the original work 
done in the bureau and also a comprehensive survey of the literature 
with special reference to the Hapea Biles of coal-tar colors and their 
physiological effects. These data, on which the selection of the seven 
permitted colors was based, are in the hands of the printer. The 
second study consisted in the investigation of methods for determin- 
ing the chemical identity of coal-tar dyes used in food products, 
as a result of which 134 different chemical individuals have been 
grouped in 10 analytical tables. Of these only 19 are paired, leaving 
115 dyes which can be conclusively identified by these tables without 
known specimens. The dyes of each of these pairs can be thus 
distinguished from every other pair and from each of the other 
115 dyes, but the pairs can be distinguished from each other only by 
having known specimens of at least one member of the pair. In no 
case is one of the permitted dyes of Food Inspection Decision No. 76 
paired with another dye. The tables include all but three of the 
dyes said to be used in food products, and these appear to be now 
obsolete; they also include all dyes that have been examined physio- 
logically and which are not obsolete or impracticable for use in foods. 
These data are now in process of compilation. 

The investigation of the character of. artificial colors used in various 
food products has been continued and admission into the United 
States has been denied to foods colored with unpermitted dyes. Con- 
siderable attention has also been given to the natural coloring matter 
in foods, especially in flours in connection with the bleaching process, 
and the application of the spectroscope to the general problem. 
study has also been begun of the coloring matter of the common 
foods which have a characteristic color with a view to establishing 
another means for the detection of the substitution of one food 
for another. | 


MANUFACTURE AND COMPOSITION OF EGG NOODLES. 


This product is assuming considerable importance, and it has become 
necessary to be able to determine from the examination of the finished 
article the proportion of eggs used in its preparation. With this in 
view, a representative of the bureau visited a large factory and with 
the assistance of trained workers manufactured under commercial 
conditions egg noodles made with varying amounts of egg and from 
various classes of eggs. The analyses of these preparations have 
afforded valuable data for judging accurately of the quality of com- 
mercial products. 


COMPOSITION OF BEER MADE FROM VARIOUS MATERIALS. 
In collaboration with a local brewery, samples have been taken of 


various beers at different stages of their manufacture, and the data 
obtained from their examination are believed to be of value in the 
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interpretation of results obtained in the analysis of beer sold on the 
market. In connection with the study of imported foods, attention 
has been given to the character of lupulin imported by brewers for 
use in the manufacture of beer. Many shipments are found to con- 
tain an excessive amount of mineral matter, and the Treasury De- 
epee has a, that the percentage of ash or mineral matter 

e stated on the label, provided the products are below the standard 
strength of the Pharmacopeia. 


MISCELLANEOUS INVESTIGATIONS. 


A number of special investigations have been made, involving in 
the aggregate much time and expense with a view to securing data 
necessary to the enforcement of the food and drugs act. Among 
these may be mentioned the following: The meaning of the term 
“maraschino” and the composition of the product bearimg that name, 
samples of the genuine product from Zara, Austria, having been 
collected by the American consul. Attention has been given to the 
Spanish pimento, which is imported into the United States in con- 
siderable quantities. This product is often sold as paprika, and ship- 
ments frequently have an excessive amount of ash, due often to dirt 
and sand clinging to the product and ground with it. As a whole it 
has been found that the pure capsicums do not contain more than 6.5 
per cent of mineral matter, but a special investigation is being made 
regarding the normal ash content of this variety. 

Attention has been given to the Norwegian and Spanish anchovies, 
and the department has held that they may be so designated, provided 
the labels also contain in the English language the word ‘“‘sprats,”’ or 
if labeled entirely in the Norwegian or Spanish language the label 
bears the word “Brisling,” or some other equally appropriate term 
showing the true character of the fish. 

The manufacture and chemical composition of gelatin has been 
studied, with a view to securing data by which gelatin made from 
decomposed or otherwise inedible material might be distinguished. 


ANALYTICAL METHODS. 


For the sake of securing greater uniformity in analytical results 
and to prove the efficiency of new methods that are proposed, samples 
are sent from time to time to the various laboratories of the bureau 
for examination and report. The results are carefully studied, and 
where discrepancies occur (due often to the lack of detail in the state- 
ment of the method) the matter is taken up by correspondence or b 
the study of additional samples, until the difficulty is eliminated. 
Among the methods studied in this manner during the last year are 
methods for the detection and determination of organic acids in 
common foods; methods for the detection of deterioration and decay 
in such products as ketchups, jellies, and jams; methods for the 
examination of noodles with a view to determining the amount of eggs 
used in their preparation; methods for the examination of flavoring 
extracts and essential oils. 


EXAMINATION OF FOODS FOR OTHER DEPARTMENTS. 


From time to time during the year samples of foods have been 
examined for other departments of the Government, such as the 
Army, the Navy, the Panama Canal Commission, and the Insane 
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Asylum of the District of Columbia. Over 400 samples of foods were 
also examined for the General Supply-Commission for the purpose of 
assisting them in awarding contracts for the present fiscal year. 


VOLUME OF WORK, 


It is difficult to make an adequate statement of the volume of work 
accomplished. The number of samples is a very unsatisfactory index 
of the amount of work really done, owing to the wide variation in 
the skill and time expended on different problems and different 
classes of products. As a rough estimate of the volume of the work, 
however, it may be said that the samples actually numbered and 
examined in the division of foods during the fiscal year aggregated 
5,028, several numbers of course being assigned in some cases to the 
samples for a single investigation. 


WORK OF THE FOOD RESEARCH LABORATORY ON PERISHABLE 
PRODUCTS. 


The food research laboratory has continued the study of the han- 
dling of poultry and eggs, improving quality and lessening loss thereby, 
as well as furnishing information of assistance in enforcing the food 
and drugs act. 


FIELD INVESTIGATIONS ON POULTRY. 


In July, 1910, the field branch of the food research laboratory was 
transferred from a poultry packing plant in Atchison, Kans., where 
investigations had been going on for about seven months, to southwest- 
ern Iowa. Here two poultry packing houses were sufficiently close 
together to be drawn upon for material for laboratory investigation 
and for shipping experiments. The laboratory was installed in a 
room in one of the packing houses and was always open to visitors. 
The breadth of the work is well indicated by the variety of persons 
who came to the laboratory. They ranged from professors in agri- 
cultural: colleges, keen to provide their students with the newest facts 
concerning food investigation, to the railway refrigerator-service 
man, anxious to get perishables to market in sound condition, and 
the housewife who wants to know how to determine the wholesome- 
ness and desirability of the poultry she purchases. 

Through the cooperation of the different branches of the industry 
arrangements were made for the continuous observation and investi- 
gation of poultry shipments from the time of killing, in Iowa, to the 
sale to the consumer in New York. The special problem selected was 
a comparison of ‘‘dry packing” with water chilling and ‘‘ice packing.”’ 
The dry-picked poultry was chilled in cold air until the temperature of 
the body cavity indicated that the animal heat had been removed; then 
it was packed in boxes, holding 12 birds, shipped in a refrigerated car, 
and maintained under dry refrigeration until marketing was finished. 
By the method of water chilling and “ice packing’”’ the birds, after 
picking, were thrown into tap water for a short time; then into water 
and ice; and finally into crushed ice, in which, packed in barrels, 
they were shipped for the six or seven day haul to New York, where 
they were kept in actual contact with ice until the close of marketing. 
In order to determine the comparative value of these two methods of 
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packing, chickens killed in the same way, at the same time, were 
chilled and packed as above indicated and shipped, side by side, in 
the same refrigerated car to the same receiver, and marketed, side by 
side. They were examined bacteriologically and chemically in the 
packing house before they were shipped, and after every change in 
environment samples went to the laboratory, where analyses deter- 
mined the rate at which changes in the flesh were progressing. Visual 
inspection along usual market lines was, of course, a part of the test- 
ing. Such shipments were sent once or twice a week from September 
until February, when the poultry season for that part of the country 
practically closed. 

The laboratory was then transferred to another poultry packing 
plant in Nashville, Tenn. This location was chosen because of 
the very rapid development of the poultry and egg industry in 
Tennessee and Kentucky and the important réle which this part of 
the country plays in furnishing fresh eggs and poultry to the North 
during the winter season. The results, as measured by a keen interest 
on the part of the poultry men of the section and an endeavor to 
adopt better methods of handling for both poultry and eggs all along 
the ae have fully justified its selection. The same problem, namely, 
dry and wet chilling and shipping, is studied at this point. The gen- 
eral practice in the West is to ship for long hauls dry packed; the South 
has almost invariably shipped wet packed during warm weather. 
That each method of procedure might have a fair trial it has been 
deemed advisable to conduct experiments on the commercial routine 
in separate territories where each has had the preference. The length 
of haul is about the same in each case. ‘The receiving point is the 
same. The establishment of the laboratory in the packing house 
itself permits of a heartier cooperation between the investigators and 
the industry than would otherwise be possible. General problems of 
all kinds are discussed, and experimentation, with the assistance of 
the field force, is being pushed along many minor yet important lines 
by the packers themselves. 

Aside from the main problem chosen for the season’s work, the 
field branch has conducted many side lines of study, testing ‘theories 
of marketing by holding produce under conditions similar to those 
of marketing and determining in advance of shipping the general 
trend that the results would be likely to follow. Each problem has 
been referred to the laboratory, as well as subjected to careful tests 
such as are used by the trade to determine quality and condition. 
The visiting of poultry plants in the vicinity of the field station, the 
discussion of improved methods of handling with individuals, intormal 
talks illustrated by charts, etc., on marketing and dressing, as well as 
meeting with more formal gatherings of organized associations of all 
branches of the industry, would entirely occupy the time of one field 
man should all invitations be accepted. The educational work at the 
receiving center among commission men, jobbers, retailers, carriers, 
warehousemen, etc., has progressed along many lines. An illustrated 
talk was given in New York, showing the usual procedures for the 
receiving, feeding, killing, dressing, chilling, packing, and shipping 
of poultry in the western producing section. This was followed by 
an exhibition, in one of the refrigerated warehouses in the city, of 
poultry dressed in various ways 1,000 miles from New York and 
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shipped in refrigerated cars. The condition of the birds on arrival 
depended upon the manner of dressing, as was plainly apparent to 
even the casual observer. Such practical demonstrations to the 
industry of the results of proper handling on the condition, appear- 
ance, and eating quality of the birds are creating a higher and more 
rigid standard of excellence and decreasing the poorly handled 
poultry found on the market. 


FIELD INVESTIGATIONS ON Eaas. 


HANDLING OF EGGS. 


The handling of eggs has received a goodly share of attention in the 
field work. The condition of eggs of varied histories brought to the 
acking house in diverse ways has been studied on their arrival. 
hey have been subjected to varied experimental handling and finally 
a number of shipments have been made, especially of the much- 
debated ‘“‘Southern”’ egg to determine its ability to travel, store, and 
market. Experimentation along this line is especially desirable in 
view of the enormous numbers of southern eggs lost by bad handling 
and their lowered market value due to poor condition. 

A practical demonstration of the field work was given during the 
early summer to the members of the Southern Poultry and Egg 
Carlot Shippers’ Association when the organization meeting of that 
body was held in Nashville, Tenn. The demonstration, which was 
given in the packing house, involved killing, picking, chilling, and 
packing poultry, and the candling, chilling, grading, and Dela of 
egos. A lantern-slide talk showed as Hiei as possible poultry 
conditions in other territories, and the laboratory, with its varied 
apparatus, was thrown open and its work explained. 


FROZEN AND DESICCATED EGGS. 


The actual condition of damaged eggs of various sorts—as cracked 
eggs, slightly incubated eggs (such as appear by the thousand in 
every market during hot weather) inten oe eggs, etc.—has been 
made the subject of a special investigation during the summer of 
1911, as well as the study of frozen and dried aggs and egg products, 
the great bulk of which are prepared in the producing sections of the 
Central West. It has seemed desirable to conduct the experiments in 
that section, cooperating with the industry as heretofore, and accord- 
ingly the Omaha food and drug inspection laboratory, with its equip- 
ment and working force, was assigned to this investigation for the 
season, and the laboratories of the bureau in Washington, as well as 
the food research laboratory, were drawn upon for workers to pros- 
ecute the inquiries. Egg-breaking establishments within the radius 
of a night’s ride from Omaha were visited and working relations estab- 
lished. Eggs from various sources were secured and examined bac- 
teriologically and chemically, their quality varying from the highest 
grades to the eggs unfit for food as judged by odor, taste, and ap- 
pearance. Samples of eggs broken and handled in the manner cus- 
tomary in the various breaking plants were sent to the laborator 
and examined. Special methods of breaking and handling were tried, 
and the results carefully compared, that better methods for the saving 
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of eggs fit for food might be found and that eggs unfit for consumption 
might surely be eliminated. It is very desirable that eggs which are 
of doubtful shipping quality, yet still wholesome, should be conserved 
at the source of production, but such conservation has not heretofore 
been always hist Wee: in a manner calculated to give the best results 
for either the consumer or the producer. The investigation outlined 
aims to remedy these defects so far as possible. 

Any report of this field work would be incomplete without a state- 
ment concerning the industries cooperating in the solving of the 
problems. The poultry and egg ie ete as organizations and as 
individuals, have placed every facility at the disposal of those con- 
ducting the investigations. While it is with the shipper on the one 
hand and the receiver on the other that most of the practical work 
has been done, yet the carrier who is endeavoring to transport the 
goods to market in a sound condition also cooperates in the campaign 
to preserve perishable products, and the warehouseman who stores 
perishable products is another ally in the endeavor to conserve food 
in a wholesome, palatable condition. Standing as the warehouseman 
does, between the shipper on the one hand and the distributor of foods 
on the other, his opportunity for influence and education is broad and 
varied, and his assistance in the promulgation of the doctrines of good 
handling is essential. 


LABORATORY INVESTIGATIONS ON E@Gs AND POULTRY. 


At the food research laboratory in Philadelphia the commercial 
problems are put on a firm, scientific foundation before field experi- 
mentation is seriously considered. Chemistry, bacteriology, and his- 
tology are brought to bear on the questions, then on a foundation of 
fact field work is begun and not only the results but the reasons under- 
lying them can be given to the industry. The study of the réle played 
by temperature in the history of bacterial and chemical changes in 
flesh has been pushed. This work has continued now for about four 
years and a great mass of data has been collected from which, from 
time to time, practical information has been furnished to meetings of 
industrial organizations, Congressional committees, etc. The com- 
pilation of the detailed scientific data obtained is under way. Quite 
aside from the study of temperature proper, a number of examinations 
have been made of chicken flesh subjected to routine marketing. 
When the shipments from the field laboratory reach the receivin 
center, samples are sent at once to the laboratory, where chemical an 
bacteriological examinations are made; and again several times during 
the marketing samples are sent for such examinations. These analy- 
ses will aggregate many hundreds, and, taken in connection with the 
environment to which the flesh has been subjected, will furnish valu- 
able data on its decomposition. 

A laboratory study of eggs subjected to different. methods of han- 
dling is also being conducted, as was indicated in the statement con- 
cerning the work in the field. Eggs have been analyzed after keeping 
for varying periods, under varying conditions. This phase of the 
research eons has also been under way for a considerable period, and 
the results are now being compiled. The study of eggs in transporta- 
tion and during marketing—that is, the shipments made from the 
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producing to the receiving centers—is carried through by means of 
samples sent to the laboratory, just as the poultry samples are sent. 
At the Philadelphia laboratory chemical analyses of 371 samples of 
chickens, 75 samples of eggs, and 3 miscellaneous samples were made, 
aggregating 3,844 determinations; 1,384 bacteriological examinations 
of chicken were made, and 88 of eggs. In the field laboratories chemi- 
cal examinations of 118 lots of chickens and 173 lots of eggs are re- 
ported, accompanied by 173 bacteriological examinations of eggs and 
504 of chicken flesh. At Omaha, where the desiccated-egg investiga- 
tion was opened on June 20, 1911, 103 bacteriological examinations of 
46 samples of eggs and 5 samples of water were made, accompanied by 
281 chemical determinations prior to the close of the fiscal year. 
This represents a total of 1,888 bacterial examinations of chicken 
flesh and 364 of eggs, with chemical examinations of 489 samples or 
lots of chickens and 294 of eggs. 


BACTERIO-CHEMICAL INVESTIGATIONS. 


During the past year the principal bacterio-chemical investigations 
conducted at Washington have concerned the conditions surrounding 
the oyster and clam industry and the frozen and desiccated egg 
products. These are continuations of investigations begun in pre- 
ceding years and decided improvements have been made along these 
lines. The frozen and desiccated egg industries have been studied 
closely to determine if possible the real cause of the unsatisfactory 
products often found on the market. During this work numerous 
eggs in the shell have also been examined to supply a basis of com- 
parison. Examinations of the mineral springs and bottling houses 
and inspections of the sources of the springs and bacteriological exami- 
nations of the products have been continued with good results. 

Edible gelatin has received considerable study during the past year, 
including the examination of the raw materials and of the processes of 
manufacture. Much work has been done on milk, cream, and ice 
cream as served on dining cars. In connection with other laboratories 
many examinations of ketchups, tomato pastes, and tomato products 
in general have been made. 

he nature and number of the bacterio-chemical analyses made are 
shown by the following tabulation of interstate samples and a state- 
ment of the number of research samples handled: 


Interstate samples: Interstate samples—Continued. 

Pit gers orem, contra na ex 6 1 Pree ET a ee ann, Se a Dell 8 34 

Cream (raw and pasteurized).. 23 Milk (raw and pasteurized)... 133 

Eggs: Miscellaneous. 22.528 2it 2s 67 
Dericcated 7.5/5 sa- a5 99 Oypterast oobi ee eee 145 
BROCE isc ouns = ores olde 220 Ketchup and other tomato 
PROM Slt. kB AY 7 produciv: v3 casei . -=5 368 
ATONE 2 2. oan cee ee 16 Water (bottled and others).... 55 
Egg compounds.......... 4 

[TE Se een Pie 18 We) 1 eee ss ee ae Ser 1, 250 

BEGUM orcas wa nrcw = nen see 55 


The research samples included 23 samples of antiseptics, 112 
samples of cream and milk, 103 samples of imported dried albumen, 
909 samples of desiccated, frozen, and shell eggs, 52 samples of gelatin, 
28 divariien of infant foods, 15 samples of fish, 13 samples of antiseptic 
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gauzes and bandages, 51 samples of oysters, 312 samples of water, 
16 samples of soap, miscellaneous 73, a total of 1,706 research sam- 
ples, and a general total of 2,956 samples examined during the year. 


SUGAR AND SUGAR PRODUCTS. 
MAPLE PRODUCTS. 


The investigation on the maple products of the United States, 
begun two years ago, has been completed in part. The original 
samples collected have all been analyzed, as well as 110 samples 
collected during the past year, and the results of the investigation of 
maple-sap sirup have been published in Chemistry Bulletin ‘No. 134. 
The analytical figures on maple sugar and maple-sugar sirup have 
been compiled; but one or two conditions have been found on which 
more work will be necessary before this part of the investigation can 
be considered finished. This work will be done during the coming 
maple season. It has been noted that the metal containers for sap, 
and also the metal from which evaporators are made, seem to in- 
fluence the product greatly. A special study of this point during the 
last season gave encouraging results and will be contmued. The 
studies of the chemical composition of sirup and sugar, as affected by 
the souring of the sap, are still going on. As the maple season is so 
short, lasting not more than two weeks or a month, the manufacturing 
of samples must be done during that time and analyses made later, so 
that but little apparent progress can be made in one season. 


EFFECT OF ENVIRONMENT ON SUGAR CONTENT OF MUSKMELONS, ETC. 


Having completed a five years’ study on sugar beets and another 
on sweet Indian corn, the environment work for the past year was 
done on muskmelons. Stations were selected at points in Florida, 
Arizona, Colorado, Kansas, Indiana, Maryland, Nov Jersey, and 
Connecticut, where these fruits are grown extensively. The same 
strain of seed was planted at each place, having been selected by the 
Bureau of Plant Industry, which paren also cooperated by super- 
vising the growing of the crops. Many analyses were made of the 
crops and the data for the first year, which have been compiled, 
indicate results of interest and profit. While, of course, no con- 
clusions can be based on one year’s work, it appears that the climatic 
conditions induced by relatively lower temperature and higher alti- 
tude interacting on each other result in sweeter melons. Many 
factors, however, enter into the problem and this year’s work is only 
suggestive. 


MOISTURE CONTENT OF LOUISIANA CANE SIRUP AND MOLASSES. 


An investigation of the moisture content of cane sirup and molasses 
was begun during the past sugar-making season in Louisiana. Sam- 
ples of these products were collected by the official inspector sta- 
tioned in New Orleans, at the sugar factory, at the Sugar Exchange, 
and at the plants of the mixers and blenders of molasses in the same 
place. These samples were sent to Washington and the analytical 
work thereon has been finished and the results reported to the Board 
of Food and Drug Inspection. 


BUREAU OF CHEMISTRY. 451 
SUGAR BEETS. 


The methods of analysis of sugar beets are under study to adapt 
them more perfectly to commercial needs. A meper giving the 
results of beet analyses of samples received from all sections of the 
United States as made during the years 1905 to 1910, inclusive, has 
been submitted, and included in this is a résumé of the methods for 
the determination of sugar in the beet, also a bibliography of papers 
devoted to this subject from 1839 to 1906, inclusive. As in previous 
years, a number of samples of beets were analyzed for the Bureau of 
Plant Industry. 


SORGHUM. 


In order to determine the sugar content of varieties of sorghum 
grown in different sections of the country and their value for sorghum- 
sirup manufacture, many samples have been analyzed in coopera- 
tion with the Bureau of Plant Industry at their request. 


MISCELLANEOUS INVESTIGATIONS. 


The chemical investigation of imported honeys has been com- 
pleted and the data will be compiled as soon as the statements are 
received from the American consuls at the different ports from 
which samples were obtained as to the conditions of bee keeping, 
honey production, and collection there existing. 

An important line of investigation has been finished, and results 
recorded in Chemistry Circular No. 71, on a method of extraction of 
grains and cattle feeds for the determination of sugars. This con- 
tains much work of a comparative nature, shows wherein errors may 
occur in the present methods, and proposes a new method. As the 
sugar content of these materials is of much importance in many 
cases, the need of a method giving accurate results is seen. 

The analytical work on the composition and anatysis of American 
glucose and starch sugars is receiving some study. Comparative 
analyses of many samples have been made and some special tests 
are being tried. At present only a few scattered analyses of these 

roducts are available, and this work will be of material value to the 
ood chemist in his valuation of sirup mixtures containing varying 
percentages of commercial glucose. 

The general methods of sugar analysis are constantly being studied 
in the Sugar Laboratory. New methods, as they are pabliched in 
scientific literature along this particular line, are tested and their 
value for the work in hand determined. Especially is this so in the 
question of the detection of commercial invert sugar in honey and 
commercial glucose in sirups and molasses. This often requires 
much work, and may produce only negative results, which are 
however, as valuable as positive ones, since it is necessary to know 
whether the proposed methods are easier of manipulation and yield 
accurate figures with less chance of error than those now in use. 


VOLUME OF WORK. 


During the year about 800 samples were received for analysis by 
the sugar laboratory and, in most cases, a complete examination 
was made. Besides these, 400 analyses were made in the field on 
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muskmelons in connection with the study of the effect of environ- 
ment on their composition. Classifying these samples, the distribu- 
tion of the work is seen to be as follows: 


Sugar-bearing plants: 
OCUB 5 Ayan} -p= ca os eee pone m sin loue oii ee ene eo see 147 


Cane and SOre Nii soo! oo ois ce pele een eee ce treo See 121 
Official food samples: Maple and cane sirups, molasses and honeys.. 70 
Investigation samples: 

Maple suger and) sirps.six6. swiss: Seek senate abe sbkhlen a eee 205 

Cane SIrups. and MOLSSSCH. ...). . << = 55. cwinemaancie de eches ae 115 

HOMCYS = feet Sass wae capes ne ee tins eo reeeeete ooretata a eee 20 
Samples from other laboratories and departments: 

Bureau of HMneravine and. Printino: 22eseseece) ae. eee ene ae 8 

General Supply ‘Committee... ..<- .<. J jau2 55.2 be. 35, aah ieee 

Indian Office, Department of the Interior. ....-........-..... 23 

Other laboratories of the buteau :’... 0. 0s. once eee 45 
Miscellaneous sirups‘and sugars)! 0020532 22. oso: ee bone een 24 

Dota csi niaS in slate shoin sim aishaists bn’ Sele ees @itte iia ee - 800 


MISCELLANEOUS INVESTIGATIONS. 
WORK OF THE MISCELLANEOUS DIVISION. 


In the miscellaneous division are conducted the examinations of 
waters, insecticides and fungicides, cattle feeds and grains, trade 
wastes, hygienic and miscellaneous samples, and research work along 
these lines. 

The administrative work and correspondence of this division, 
especially that relating to the enforcement of the food and drugs act 
so far as it applies to waters, cattle feeds and remedies, and grains, 
the preparation of cases covering such materials, and travel in con- 
nection with expert work in court cases have occupied a large part 
of the time of the chief of the division, who, since December, 1910, has 
also devoted much time to work in connection with his duties on the 
insecticide and fungicide board. This work has entailed a large 
amount of correspondence and the investigation of various problems 
which have arisen in connection with the enforcement of the insecti- 
cide act of 1910. 

The miscellaneous division during the past year analyzed approxi- 
mately 1,566 samples, requiring about 17,064 determinations. Addi- 
tional samples were examined during the course of special investiga- - 
tions. Following is a tabulated statement of the materials analyzed, 
showing the scope and distribution of the work: 


Imported ‘mineral ‘and ‘table waters...:.02.5.-2--5.-2---0bues ss sos ese geeeeeee 39 
Domestic ‘iineral'and ‘table waters: .22 2022.22.00. 161 
Miscellaneous'waters:: i.<5..%.¢262520.. 2.3. sSesPi oe. So ee ee 53 
Imported cattle and poultry feeds and grains................-.--.--esseceece 4 
Domestic cattle and poultry feeds and-prains..-..........2J-04+se- eee =e 500 
Miscéllaneous feeds and prains......2.. 2. J. ck Skee Je ~ on ene eee igo ee eee 329 
Insecticides and fungicides. ..0:../..0222.2 4. sev iS. 2 Ae ee ioe 366 
Miscellaneous and hygienic/samples: ... 0.2 stewie e ccc smells iss cael 114 

Totals 5. See Betcidte am wins eee eis ne Sect pecan een el 0 ete 1, 566 


A large number of these examinations were made for other depart- 
ments of the Government, other bureaus of the Department of 
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Agriculture, and other laboratories of the Bureau of Chemistry, as 
follows: 


EREEGITY I CDARGIMEM Ganats2s oS Sb bats is oh 5 So hea odrcin splat OR ainis « tama irs bbs weap wieis oi 2 
LENSE RTTTEL piel 2 3 2 eet Cs Re RS ae eo oe Ee eS ee ee See 9 
Merariment of ommerceand Tabor... 3... 20. - sce ck = ssce ccc cee-sccee cen 2 
rpeniirer PO PACLEOM bes votes pio (sors bo pak s ts es ea se pee aoe ade IL 5 
Peers Canis MC ores OR 5.) i. on 712. U3. SOLO EL BORO Ie dat 13 
Department of Agriculture: 

mee aOR a EERE BCL 2 aot cae tere > aud Bie nit ne - ea ok SEE Ene 386 
meatal) WNTOMOlOL Yi.\- 32% 625. tone as 18 ce < oe poe eee teeta oe ee eee 347 
Pyprrseath Oh TH OLCRUEY 252 022 cae are ba eee eed ee Oe AE, AO Bees WTO 15 
Irrigation and Drainage Investigations. 10.2.2. .222..cledii. se bees 4 
Nt Gi Arenal MOUSE Ty ors aoa 2 ors io cjg b bids Soest sid Se Gaak dd -oe be 1 

Unclassified samples examined for various other departments and bureaus and 
other laboratories of the Bureau of Chemistry.....:............--...------- 78 
ee ee euy. SA ots Cost. Solae das Sk dw on cee LB Tye. HS Se 862 


EXAMINATION OF WATERS. 


The water laboratory, under the food and drugs act, examines 
samples of mineral and table waters which enter into interstate com- 
merce, and also those which are imported into this country. It also 
analyzes public water supplies for the purpose of detecting pollution 
and suggesting remedies therefor: examines water for irrigation and 
technical purposes, and mineral springs of the United States from 
source, and studies improved methods of water analysis. 

During the year 257 samples were examined, classified as follows: 


Tnrerinie samples: bts. 2. F 161 | Miscellaneous water samples........ 53 
Moruea samples... 25. $4220.82 39 | Miscellaneous samples............-- 4 


Of the 161 interstate samples, 39 were found to be adulterated or 
misbranded, and 6 seizures were made. Of the 39 samples of foreign 
waters considered, 11 were found to be misbranded and their exclu- 
sion from the United States was recommended. ‘The miscellaneous 
samples examined for this department and other branches of the 
Government service were as follows: 


War Department... J. foo... 0... c ees & |) Plant Inndusiag:). 2023.32. asc 3 
Intenbr Danartment 22.3562)... ... <1 9 6,,| Forest Services ...400.. ssc. choosy, AZ 
Commerce and Labor..............- 2. | UUIBECU,« 12% sem oP ain Selatincias 2 sarah 26 
Drainage investigations. ........... 4 


The investigation of mineral springs at source has been continued 
and the data obtained collated. The first section of this investiga- 
tion, which includes the springs from New Enlgand, has been issued 
as Bulletin 139, Bureau of Chemistry. Several other lines of original 
research previously begun have been continued. The spectroscopic 
method for lithium, which has been perfected in this laboratory, has 
been subjected during the past year to further trial and investigation 
and has definitely proved its reliability and worth. The investiga- 
tion of the radioactivity of certain mineral waters has been con- 
tinued and the technique of the method employed has been greatly 
improved. Some time has been devoted also to the perfecting of 
methods for the analysis of water for sanitary, tgeeslonl and indus- 
trial purposes, in cooperation with other official chemists. The 
character of certain chemicals used in water purification is being 
investigated, and the quantity of such substances remaining in the 
water determined. 
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INSECTICIDES AND FUNGICIDES. 


The composition and method of manufacture of insecticides and 
fungicides are studied, as well as the effect they have on foliage, with 
the idea of increasing the efficiency of such products and suggesting 
methods of avoiding injury to vegetation. Investigations to discover 
new and improved insecticides are always under way and improved 
methods of examining various insecticides are studied. Since Jan- 
uary 1, 1911, when the insecticide act of 1910 went into effect, this 
laboratory has been charged with the chemical work of examining 
insecticides and fungicides (other than cattle dips) under said act. 
It has also been charged with the microscopic examination of various 
samples of insecticides and fungicides when'such work is necessary. 

During the year 418 samples were examined, requiring approxi- 
mately 2,800 determinations. The greater number of these samples 
have been examined at the request of other bureaus of the depart- 
ment as follows: 


Bureau of Entomology: 


Insecticide and fungicide samples............-..seeecee-eenee 335 

Miscellaneous sattiples. 604): 71 J7si O52. 0 a ee 12 
Bureau of Plant Industry: 

Insecticide.and fungicide,samples. .:. . ...-< 00 «+ d= see <eber ‘f 

Miscellaneous samplese. 5 noni ncn ahs ays tia oe 29 
Other bureaus of the Bureau of Chemistry: 

Insecticide and fungicide samples_...02..5. 2.0% . Seep eee 24 

Miscellaneoussampless: 3... 4[soul ist.) eee eee eee ll 


In addition to insecticides and fungicides, numerous other products 
are examined, including materials employed in their preparation; the 
examination of fruits, foliage, and plants which have been treated 
with insecticides; fruits, hops, and other materials used in the prep- 
aration of foods which may have been affected by insecticides, ete. 

No inconsiderable amount of time has been devoted during the 

ear to methods for the analysis of insecticides. An exhaustive 
investigation has been conducted in regard to the solubility of Paris 
green and lead arsenate in water, in order to establish a method for 
the determination of water-soluble arsenic in these materials in the 
enforcement of the insecticide act of 1910. This investigation has 
involved 3,500 determinations of arsenic. Studies have also been 
made on methods for the determination of other constituents in 
insecticides, notably, arsenic in London purple, lead in lead arsenate, 
and methods for the analysis of Bordeaux mixture. 

Much time has also been given to the investigation of problems 
connected with the properties and effects of insecticides and fungi- 
cides, the basic principles of which are chemical. One investigation 
of this character relative to the problem of fumigation with hydro- 
cyanic acid gas has been carried out in collaboration with the Bureau 
of Entomology and results of considerable economic importance have 
been obtained. This study was published as Bureau of Entomology 
Bulletin No. 90, Part III, ‘Chemistry of Fumigation with Hydro- 
cyanic Acid Gas.” Orchard tests with numerous arsenical com- 
pounds and other poisonous materials are being conducted as in the 
past, in order to study the cause of the injurious effects of such 
materials on foliage and to discover, if possible, some way of over- 
coming the difficulty, or some new compound which may be used 
effectively as an insecticide on peach and other tender-foliage trees 
and plants, without causing injury thereto. 
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An investigation begun two years ago relative to the toxic effect 
of certain elements, notably copper and arsenic, which may accu- 
mulate in the soil as the result of using compounds containing these 
substances as sprays, is being continued. Samples of soils, foliage, 
and parts of trees have been collected from widely distributed fruit- 
growing areas and chemical analyses are being made thereof. 

Studies of methods of analysis in cooperation with other official 
chemists have been engaged in during the year, and these, with other 
miscellaneous work, have required about 600 determinations, making 
the total number of determinations made in the laboratory for the 
year approximately 7,000. 

The laboratory has been enlarged and the force of chemists mate- 
rially increased during the latter part of the year in preparation for 
the enforcement of the insecticide act, which work is now in progress. 


CATTLE FEEDS AND GRAINS. 


The total number of samples examined in the laboratory studying 
_ these materials was 891, necessitating about 6,000 determinations 
and including samples of cattle and poultry foods, both foreign and 
domestic, examined under the provisions of the food law, and samples 
analyzed in connection with the study of such economic problems as 
the feeding value of forage crops and the composition and value of 
various grains and cereals, as well as of improved methods for exam- 
ining such materials. 

The methods of determining crude fiber were studied and an 
improvement made in the apparatus for selene pentosans, 
which enables the analyst to get more accurate results with less 
labor. The work on an improved fat-extraction apparatus was 
continued this year and the results published in Circular 69 of this 
bureau. 

Of the 500 interstate samples of cattle and poultry foods examined, 
76 were found to be adulterated or misbranded. The distribution 
of the total number of samples analyzed was as follows: 


Imported cattle foods and grains. .......-.-......------- SeAS SER 4 
Domestic catileioods and erainsic. os oi eowee space aes 45-= 505 ses we 500 
Miscellaneous cattle foods and grains. ...........-.....-.-.......- 329 
PUN e at LS SRTITNIOES obo a cine ciacmein oie sist ae were = he epg eae 58 
atau eS. Sind. te ses So tes) ) bast a hae 891 
Distribution showing cooperative work: 
iste Bp atria so lac he 3b tee ad es Met ters cha tiapee ete 4 
SRacannry: DMeO EEG owed ono ou ee eciow ese te ce om ot haw eee tke 2 
ioman Canal Comimissorns 0) oot. eet SUS. FRY. SU 13 
Department of Agriculture: 
Bureau ole BlanteMnduisth ye eos: cero ers Septal pyerie sk Sete 347 
FagibeaiiGh POreauhw eee sia nies tae sheep dae cae neue aws 3 
Bure OF AMMA neMSIEY > = vce ce pe oop ek gue eee ee il 
Other laboratories of the Bureau of Chemistry.:..........-.-.. 9 
Biiscallancowsjse teeth. 05 ein gia CRE. donee a. Sede 8 


TRADE WASTES IN RELATION TO AGRICULTURE. 


This laboratory is organized for the purpose of studying the effect 
of trade wastes on agricultural products, on forests, and on cattle. 
Particular attention has in the past been given to the study of the 
effect of smeltcr wastes on agricultural products, forests, animals, 
and irrigation streams. This work has practically always been done 
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at the request of the Department of Justice and in collaboration with 
the Bureau of Forestry. During the past year the Department of 
Justice has not required any work along this line, but the laboratory 
has been engaged in an investigation of the sulphur trioxid content 
of the foliage of trees which are killed otherwise than by smelter 
fumes. 

MICROCHEMICAL EXAMINATIONS. 


INVESTIGATIONS. 


While the microchemical work has been continued along similar 
lines as in former years, certain investigations have been made which, 
together with the increased demands for examinations under the food 
lew, have taxed the facilities of the laboratory severely. Several 
lines of special investigation conducted during the year are worthy 
of special notice. 

The field work on the subject of egg desiccation and freezing, which 
was under way at the end of the last fiscal year, was continued. 
Many factories engaged in the business of candling and breaking 
out of eggs were visited, the methods employed closely observed, 
and the products obtained examined, thus providing each sample 
with an authentic history. 

The work on the microchemistry of alkaloids has been continued, 
a few more having been studied, together with some new combina- 
tions. Many of the combinations studied have been photographed 
for reference purposes, and frequently the data have been called into 
use in connection with the examination of drugs and drug products 
under the law. 

The work on ketchup was continued during the last packing 
season, during which time a number of factories were visited for the 
purpose of studying the use of decayed or decomposed tomatoes in 
this product. It is well known that some factories have made up 
very badly decayed tomatoes or trimmings into ketchup, and it 
was for the purpose of studying the products of such practices for 
comparison with the good product that the study was made. The 
consuming public is usually unable by taste to judge of the character 
of the raw stock used for some of this cheap product because of the 
boiling, and the incorporation of spices and vinegar serves to mask 
to all except an expert the original character of the raw stock. The 
experience and knowledge gained during this inspection has been 
of great value in dealing with products of this kind under the food 
and drugs act. A somewhat similar study was begun during the 
last part of the year on other decayed fruit products to provide a 
basis for judgment when they were found in the manufactured form. 

In passing upon malt sprouts as cattle food under the food and 
drugs act it developed that a knowledge of manufacturing methods 
and practice should be obtained, and for this purpose a member of 
the laboratory visited three of the malting centers of the Middle 
West and visited factories, observing the methods used and obtaining 
for examination representative samples from the various factories. 
The results obtained will be used in passing on the adulteration of 
such products. 

Insect powder is obtained by grinding the flowers of the pyrethrum 
plant. In connection with the anticipated enforcement of the 
insecticide law, the question of the amount of stems to be permitted 
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was raised. To provide data for deciding this question, grinders 
were visited and samples collected which are also being studied for 
the purpose of developing methods of estimating the amount of 


stems present. 
: ROUTINE WORK. 


The routine work of the laboratory has consumed a large part 
of the attention of the laboratory force. In general, these examina- 
tions may be divided into two classes, namely, interstate samples 
under the enforcement of the food and drugs act, and, second, 
miscellaneous samples for the various other laboratories in the 
bureau and department, and also for other branches of the Govern- 
ment service. 

The amount of work done for various branches or departments 
of the Government has greatly increased, the Post Office Depart- 
ment, Geological Survey, Census Bureau, Navy Department, 
Isthmian Canal Commission, Government Printing Office, Bureau of 
Engraving and Printing, General Supply Committee, Department of 
Commerce and Labor, Smithsonian Paentnng: the District govern- 
ment, and others sending samples. Collaborative work has also 
been done with the different laboratories of the Bureau. 

The following tabulated list of the samples examined during the 
year is complete with the exception of some of the samples studied 
during special investigations, and shows the wide range of materials 
examined as well as the volume of the work: 


Miscellaneous samples: 
Food (sago, tapioca, fruits, nuts, spices, coffee, tomato products, 


TGA EETIL Rp [7H 1562 ple pei Ra a alte ye deere ol ee We hice ta 809 
Paper SIS SIE ie. CPR . SO Se UD eS BULA on cots 3, 708 
abreast eens iy Ah! Shee le ere or, Leet aay. seid ped sh erty T&L 
Wee rth snd ns ysis opt nas ao ete see Stench pe pee aE 60 
Pretiresicnice a= oS ta ES a Se eS oe pe ce Ss hee 2 34 
pees (eesti ANION CS. ss taheieee eet: p ohis Red. hepa Sethe ele 11 
etme armies | 322545252 ae eee net sam es net oe Sn 14 
BAAN OUGR ace oie k as Ac tk abe, Rac yc eta a Ss fave rate at Oe nS aay 22 
PROX MNES frs Saal eis ota abe eat ees Lo dentioe Re ae emante bathe oe 506 
SOM Men TIDOONS Hi ho. eens US. em sood ca Sole Geta oe. Nees 18 
Spankin Mistiited, “water, seeds) ete vers scons ie cae Sale tice 96 

SRG teat a Sete cn Seta ooh eit ae Ree Tie wicha mn cnias laeiis peraie aes 6, 055 
Interstate samples: 
Hrugia; mu tapand then products’ 3... 5.36 arene +s Sess s eeees lows ce 240 
"Noemie tiy Pyeomuchs {yas nas sare sae ia Ge Peck - ee aoe eee 496 
Cattiotoodss\orcbs sgoccus seein os hese eee eer toes oe sert 374 
ee ee ee RS ee ee LE See ee ee 216 
Spices and condiments...........---.-.---.- Eine Cnc bees and mista tite 69 
BRIAR THOM GTA: = = sats sals oes 2 are ee ee nee ce tee a 61 
POS sd oh ste ane Soe Ue em ate oe hana nas sone pale 5 Mian 66 
Acolodal substances. .vesserte- cod conc cteneses. agian oelebeee Jae 43 
LE ES eg Re Ape ape oe = cy RR i ee ent RN la 39 
BeieD,, (aieca,, Meat PrOdUCI, Obl se. be sick og a clases Seclamie nee we oneite 206 
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CONTRACT SUPPLIES. 


The work of the contracts laboratory during the past vear has been 
been very similar to that of the preceding years. The constant 
demand for results of examinations at the earliest possible moment 
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leaves little or no time for systematic research. The largest part of 
the work of the laboratory has been the testing of miscellaneous 
contract supplies and the preparation and modification of specifica- 
tions. Work has been continued on the study of the composition of 
rubber goods with a view to drawing up specifications for ‘as class of 
material, but the results so far obtained are not such as to justify 
proposing a specification. The investigation of paint materials has 
been continued and a number of exposure tests has been begun. 
Work has also been done on authentic samples of linseed oil, made 
from domestic seed in cooperation with the American Society for 
Testing Materials, and a specification for raw linseed oil made from 
domestic seed has been adopted which it is believed is fair to both 
producer and consumer. Plans have been perfected, also, in cooper- 
ation with the American Society for Testing Materials, for a very 
comprehensive series of white-paint tests. Considerable progress 
has been made on the study of enamel-ware cooking utensils. The 
quality of platinum laboratory utensils is of the utmost importance 
to the chemist, and the great advance in the price of platinum in 
recent years has been accompanied by a more or less marked deteri- 
oration in the quality. This laboratory has obtained very valuable 
information concerning the properties of the different grades of 
platinum, and while the work is not complete, the information is such 
as to safeguard the interests of the bureau in issuing specifications for 
and testing deliveries of platinum ware. As another result of this 
study serious effort is being made by several manufacturers to im- 
prove materially the quality of their ware. 

The laboratory made analyses of 2,309 samples for the various 
departments. The attached table shows the distribution of this 
work according to the material examined and the departments for 
which the examinations were made. In addition to the samples 
reported in the attached table over 4,200 pieces of apparatus were 
examined for the Bureau of Chemistry. 


Number and distribution of samples of contract supplies analyzed in 1911. 


Distribution. 


grease and 
ribbons. 


wax. 
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Oils, fats, 
Typewriter 
Chemicals. 

Miscellaneous. 


General Supply Committee...............-- 
Isthmian Canal Commission............-.-- 
‘Treasury Department!) .. — ..< tae cncicm since 
Agricultural Department 2................-- 
PostiOffice|\ Department. <2... 45. accc aoc 
War Department. 222) oo ac ceswsis nn cannes 
Commissioners, District of Columbia....... 
Government Printing Office................ 
Department of Commerce and Labor. . 
Navy; Department::--23 ss dccsec cise 
Interior Department... Bode 
National Zoological Par noc 
National Museum. .............-..- 


Superintendent Capitol............-...----- 1 
Samples submitted to other laboratories....|.....-. 4 De Baars S| So oe este seis 1 eae 26 32 


WOE Semeacroncce eee seness acs Sonase 820 | 506| 265) 135 | 72 | 38] 97 | 62| 52] 262} 2,309 


4 Including Bureau of Engraving and Printing. 2 Including Bureau of Chemistry. 
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A laboratory is especially equipped for determining nitrogen and 
to it are referred all samples on which this determination is to be 
made. A total of 12,077 such analyses were made in the past fiscal 
year, the samples being referred not only from the laboratories of 
this bureau but from other bureaus of this department and also 
from other departments, as follows: 


Department of Agriculture: 


reat Ol an Gal AGUS estas anc on cn telte set ates ecioes reeere 650 
PUFCRIMOL SOMA gs sa. SEM Loreen won es ee toe. eee Sse eete we 30 
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War Departments. 2.252... 5 55. eo gcils wee cote eee ete ete bess 8 
Fathmian Canali Commission rise sates dace. eae aoe ode ioe gael an SUR ee 4 
Nawy Department x cacens 2a. ogy ras cee eet eee Spee Ben's Rie homie 6 
Treasury Department, Bureau of Engraving and Printing.......... 12 
POtALS «Tre eae USS aeons She RO ee 729 


The laboratory has also continued to collaborate with other 
nitrogen chemists in studies for the improvement of the present 
methods of analysis. 


SPECIAL RESEARCH WORK. 
ANIMAL PHYSIOLOGICAL CHEMISTRY, 


The work on the deterioration of meat and fish was continued and 
extended to include an examination of a large number of inspection 
samples of liquid and dried eggs and different brands of canned 
salmon and sardines to determine evidences of deterioration and 
decomposition. In this connection cooking tests were made on fish 
and chicken in which fresh specimens and the samples in question 
were Hohe for the table in exactly the same manner and sub- 
mitted to a committee for an organoleptic test. In all cases the 
majority of the jurors could detect the aged and inferior product. 

Progress has been made in the collection and analysis of the 
various brands of infant foods now on the market. About 30 differ- 
ent brands have been collected and their analyses partly completed. 
Feeding experiments on mice and kittens have been conducted with 
each of the different brands being prepared, for feeding, according 
to the formule prescribed in the accompanying directions. In 
some cases several modifications have been tried. The data obtained 
are being collated. 

Among the miscellaneous problems referred to this laboratory 
were the following: A feeding experiment on rabbits, using solutions 
of different strengths of calcium hyperchlorite, was conducted in 
collaboration with the water laboratory of the miscellaneous division. 
This investigation and that of other chemical agents used in the 
purification of water supplies will be continued during the coming 

ear. 

: The question of the solubility of the silver coating on candy in 
the digestive juices was studied. Saliva, artificial gastric juice, and 


460 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


artificial pancreatic juice were employed. No silver went into 
solution in any of the experiments. . 

A number of extracts were examined to determine whether they 
were of animal or vegetable origin, the differentiation of yeast 
extract from vegetable or plant extracts forming a part of this 
study. The identification of importations of canned meat was 
attempted, especially to determine whether they were composed of 
beef or of whale meat. 

Some work was also done on the determination of glycogen in 
meat and on the analyses of culture media. The work on the analy- 
sis of beef and yeast extracts of known origin was published in 
circular form. A chart showing the composition of foods used for 
infant feeding was compiled from the data on hand and from the 
literature to be used as an exhibit at conventions and societies 
interested in this subject. 


PLANT PHYSIOLOGICAL CHEMISTRY. 


The investigations in plant physiological chemistry have consisted, 
as in previous years, of the study of the influence of environment, in 
its broadest aspect, upon the character of plant growth, and this 
laboratory has been occupied to a large extent in carrying on investi- 
gations in collaboration with the various offices of the Bureau of 
Plant Industry. 

These collaborative studies are as follows: 

(1) The study of the influence of environment on the chemical com- 
position of the various cereals. The field work is under the immediate 
direction of the office of grain investigations and the chemical work 
is carried on by this laboratory. The grains under investigation are 
wheat, rye, oats, barley, buckwheat, emmer, spelts, milo, kafir, durra, 
etc. The work consists chiefly in growing pee varieties of these 
grains in different localities. In this way it is hoped that valuable 
results will be obtained. Already thousands of analyses have been 
made, and a report of the work is in progress. During the past year 
alone over 600 samples have been received from the office of grain 
investigations. 

(2) The analysis of wheat grown under special conditions of sun- 
shine and shade. The physicist of the Bureau of Plant Industry has 
direct charge of these experiments. By the use of new and ingenious 
apparatus it is hoped to be able to determine the action of the solar 
rays in influencing the composition of wheat. 

(3) The continuation of the study of plants grown in the Great 
Plains area. The office of dry-land agriculture of the Bureau of 
Plant Industry is conducting an extensive series of experiments on 
the influence of rotation on crop production and samples are fur- 
nished this laboratory for the purpose of determining, if possible, the 
effect on the chemical composition of the different methods of han- 
dling growing crops. 

(4) The study of the composition of many varieties of barley grown 
in the same locality for a series of years. For the past three or four 
years the experiment station at St. Anthony Park, Minn., has been 
conducting variety tests of barleys with the cooperation of the Bureau 
of Plant Industrv. Samples have been furnished this laboratory for . 
the purpose of determining the differences in the composition of these 
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varieties of barley when grown year after year on the same experi- 
mental field. 

(5) Milling and baking experiments to determine the value of 
wheat. These are supplemental to the chemical analyses which have 
been made for a number of years. At the present time an extensive 
series of milling and baking tests is being conducted, which in con- 
nection with the chemical analysis of the wheat will no doubt be of 
great value, scientifically and technically. 

(6) The study of different varieties of potatoes for starch content. 
The growing of potatoes on an extensive scale would yield greater 
profits if care were taken to select only those varieties that are heavy 
yielders and are at the same time rich in starch. The tests made on 
potatoes were for starch content with a view to the improvement of 
the varieties that should be grown. 

Other investigations made in this laboratory are: 

(1) The study of cereals during the first few weeks of their growth 
and the eect of various plant foods on the composition of young 
plants. The work henearnes has been done mostly with mature 
crops or with growing crops after the plants had become well started. 
This experiment is to determine the changes which take place during 
the first two weeks of the history of the plant. Wheat seedlings were 
generally grown because they are easy to grow and manipulate. 

(2) The study of the effect of plant food on the formation of roots 
of young plants. The work just described led to the study of the 
effect of the reaction of the solution on the root development. It 
was noticed in the preceding investigation that a marked e‘fect was 
produced when the ene were grown in water culture in the 
presence of certain salts. is investigation was then undertaken to 
determine some means of correcting the undesirable effects thus 
produced. 

(3) A study of the use of partial substitutes for flour in the bakin 
of bread, as, for example, cottonseed flour, peanut meal, soy-bean meal, 
and other high-protein products. A new use for cotton seed has been 
found, namely, the making of cotton seed flour, containing over 40 
per cent protein, as compared with the 12 per cent present in ordinary 
wheat flour. This cottonseed flour is being extensively used in por- 
tions of the South for mixing with wheat flour for the baking of 
higher protein bread. These investigations will cover not only the 
use of cottonseed flour in bread making, but the use of other high pro- 
tein substances as partial substitutes for wheat flour. Such mixtures 
“i course would be sold under their proper names and not as wheat 

our. 

(4) The study of Graham flours found on the market. The fre- 
rad requests of the division of foods for the testing of Graham 

ours to determine whether they are straight or mixed have led to an 
investigation which has been conducted by a chemist who is also a 
milling and baking expert, and the results of the work will be compiled 
in the near future. 

(5) A study of starches from different plants. The experiments 
conducted this year are preliminary in character and include studies 
of the chemical and physical properties of starches from different 
sources and of a means for the more complete extraction of the 
starch from the tubers than is obtained at the present time. 
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In making these researches this laboratory has completed between 
13,000 and 14,000 determinations of a widely varying character on 
about 2,000 samples. 


PHYSICAL CHEMISTRY, 


This laboratory was established in March, 1911, and was charged 
with ‘‘the study, from the physical-chemical point of view, of the 
action of enzyms.’? The work which has been completed consists 
of several researches on the properties and mode of action of the 
enzym invertase, which inverts sugar. Preparations of this enzym 
are in daily use in this bureau in the ialvaldel estimation of sugar and 
the results show that the use of this new method gives a more accurate 
analysis than has been possible heretofore. The influence on inver- 
tase of alcohol, acids, and several other substances which occur with 
sugar in foods and drugs has been studied and the precautions which 
are necessary in the use of invertase in analysis have been worked out. 
In another investigation it has been shown that in all probability 
sugar is not synthesized from invert sugar by invertase, and that the 
action of this enzym on sugar gives a complete hydrolysis and not 
a reversible equilibrium, as has often been believed. These studies 
open up a most interesting field of research and will be vigorously 
prosecuted. 


ENOLOGICAL CHEMICAL RESEARCH, 


The enological chemical investigations are conducted at the main 
laboratory at Stonehenge, Charlottesville, Va.,and at afieldlaboratory 
at Sandusky, Ohio. At Charlottesville the regular work comprises: 

(1) The study of year races and the preparation of desirable pure 
cultures for practical use. 

(2) The preparation of samples of pure wines and ciders of known 
history for experimental studies on quality and composition. 

(3) The critical chemical study of wines and ciders of known origin 
to determine alterations in the composition during aging and the 
effect of different methods of storage, and to establish the normal 
composition of wines made from our native grapes. 

(4) Investigations of the chemical composition of commercial 
samples of American wines; both laboratories take part in this work. 

(5) Investigation of chemical composition of American grapes and 
apples for the purpose of establishing the normal composition of the 
many varieties grown in the several fruit districts of the country. 

(6) A critical study of the methods of analysis of fruit and fer- 
mented fruit products, in which the chemists at both laboratories are 
cooperating. 

re field laboratory at Sandusky, Ohio, is occupied chiefly with 
the following lines of investigation: 

(1) The composition of grapes and apples grown in the northern 
fruit belt, from central New Work westward to Michigan. 

(2) The preparation of natural wine samples from the important 
grapes grown in the northern fruit belt. 

Yeast cultures for practical use. were distributed, on request of 
persons interested in the manufacture of fruit by-products, to 13 of 
the chief fruit-growing States during the past year. Twenty-eight 
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samples of wines from native grapes and three samples of ciders were 
made for the purpose of studying the chemical composition and 
quality of these products. 

Eighty samples of wines and 25 samples of ciders manufactured 
by this laboratory are now undergoing chemical study for the deter- 
mination of technical questions as to their normal composition and 
the changes which occur in the important constituents of these 
products during maturity. The chemical work under this head 
comprised 2,728 determinations at the Stonehenge laboratory the 
past year. This study is made as exhaustive as the facilities permit, 
and promises when completed to furnish important data as to the 
normal constituents of natural wines. Sophisticated wines were also 
made and studied in like manner. The chemical work on ciders 
required 480 determinations, and has been so far completed that 
the fundamental facts are fairly well established, but the work on 
wines will require further investigation. 

Of the commercial wines 133 samples were examined at the Stone- 
henge laboratory, requiring 2,392 determinations. These were wines 
made from native Amcrican grapes and the data are very important 
for comparison with the results on the experimental wines. 

Sixty grape samples and 28 apple samples were analyzed at the 
main laboratory, necessitating 936 determinations. At the Sandusky 
laboratory 583 samples of grapes and by-products from grapes, such 
as pomace, etc., were handled, 4,664 determinations being made, 
aac 498 samples of apple products were analyzed, necessitating 5,478 
determinations. 

The total number of determinations made during the year at 
Stonehenge laboratory was 6,536 and at the Sandusky laboratory 
10,142. 

During the past year the results on a study of the occurrence of 
sucrose in native American grapes and on the development of acid 
and sugar in native grapes during ripening has been published (Bul- 
letin 140), and a report on the chemical composition of American 
grapes has been compiled. The latter contains the analyses of 100 
samples of the leading varieties of American grapes made during 
the season of 1908; 396 samples analyzed in 1909, and 511 samples 
analyzed in 1910. The samples include practically all of the varie- 
ties grown in the Eastern and Central States, and in the case of the 
best varieties numerous samples were collected from the more im- 
poset fruit districts mentioned. The completion of this work will 

ring together a large amount of data which has not heretofore been 
available. 


INVESTIGATIONS OF THE LEATHER AND PAPER LABORATORY. 
LEATHER, 


In the research work on leather approximately 100 samples of sole 
leather have been examined. The results of these examinations, so far 
as they relate to composition, have been compiled. Approximately 
58 per cent of the leathers examined are weighted with glucose, 
Epsom salts, or both. The weighting contains from 1 to 7.5 per cent 
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of Epsom salts, and as high as 15 percent of glucose. The total maxi- 
mum loading of the two found in any sample was 19 per cent. The 
average amount of Epsom salts in the weighted leather is 3 per cent, 
of glucose 8 percent. The average amount of these adulterants in all 
weighted leather is approximately 9 per cent. The water-soluble 
materials in these leathers vary from 13 to 37 per cent. On this 
basis approximately 125,000,000 pounds of sole leather has been 
injured and lowered in wearing value by the use of glucose and Epsom 
salts, and the American public has paid the cost of at least 12,000,000 
pounds of these materials, together with the cost of working them 
into the leather, plus a profit to the tanner for doing it, all to secure a 
less durable product. Nearly all of the leathers examined con- 
tained as much or more uncombined tannin as the best oak or hem- 
lock bark, and the greater part of this tannin is worse than wasted. 
The weight of the leather is needlessly increased, thereby resulting 
in increased cost, and, further, the tannin thus wasted would make 
40,000,000 pounds of leather. There is urgent need of reform in 
the tanning of leather, and the public should take immediate steps to 
alan ee against the feu and the waste of national resources 
involved. 


PAPER AND PAPER-MAKING MATERIALS, 


The work on paper-making materials that are used but little and 
on improved processes of treatment has been continued with very 
encouraging results. It has been fully demonstrated that the waste 
pine wood of the South and Northwest is suitable for the manufacture 
of certain grades, especially manila wrapping, box boards, and other 
strong papers. As there are large quantities of this waste wood, its 
use for this purpose would greatly relieve the pressure on other woods 
better suited to make white paper. It has been shown that at a 
moderate estimate the value of the pulp, rosin, turpentine, and rosin 
oils obtained from a cord of pine wood is more than $40. The utiliza- 
tion of this waste material in this way is earnestly commended to 
pepe makers and investors, and constitutes one of the most promising 

elds for industrial development. The results of this investigation 
have also been compiled. . 

Cooperative work with the Bureau of Plant Industry in regard to 
the availability of certain plants as paper-making materials is being 
continued. 

Cooperative work with the Post Office Department is being con- 
tinued both at Dayton, Ohio, where a special laboratory is main- 
tained for the examination of the stamped-envelope papers, and at 
Washington. 

Numerous requests have been received from the several Federal 
departments for tests of contract papers, for the preparation of speci- 
fications, and for assistance in passing on supplies. Much work has 
been done at the request of the General Sal Committee, the 
Bureau of Engraving and Printing, and the Post Office Department. 
In addition, a member of this laboratory has served on the sub- 
committee on stationery of the General Supply Committee, and on 
the envelope committee of the Post Office Department. This com- 
mittee has made material savings, estimated at approximately 
$180,000 in four years, in the cost of envelopes for the departments, 
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and this saving has been due largely to the adoption of suggestions 
offered by this laboratory. 


TURPENTINE AND ROSIN. 


The results of the examination of 300 samples of commercial tur- 
pentines, collected all over the country, have been published (Bulle- 
tin 135). They show but little adulteration on the part of the pro- 
ducer, while samples collected from dealers show from 13 to 18 per cent 
of the samples to be adulterated with mineral oils present in amounts 
varying from 2 to 3 per cent to 60 or 70 per cent. The average 
amount of mineral oil in a barrel of adulterated turpentine was 3 
gallons, equal to a depreciation in value of at least $1.50 per barrel. 

The results of the study of the production, refining, uses, and value 
of wood turpentine have been compiled (Bulletin 144). The work 
shows how the number, quality, and value of the products obtained 
in the distillation of wood can be increased, how the quality of the 
puget may be improved, and the cost of production decreased. 

roperly refined wood turpentine has been found to be a suitable 
paint and varnish thinner for all but the highest grade varnishes, and 
it may be safely used by the workman in well-ventilated places. The 
production of wood turpentine together with other products of the 
chemical treatment of waste wood, either by means of destructive 
processes or by solvent processes, as previously outlined, is one of 
the most promising chemical industries. : 

The work on the grading of rosin has now reached the point where 
the results can be presented. It shows that the misgrading of rosin 
is largely due to the practice of cutting the grading samples too large, 
as well as to the fact that the type samples rapidly bleach out, thus 
becoming lighter in color than they should be. The quantity of rosin 
which is misgraded from these causes is large, and the loss occasioned 
thereby is always at the expense of the farmer who produces the rosin. 
It is calculated on the basis of the work so far done that in the 
neighborhood of 400,000 barrels of rosin are misgraded annually from 
the above-mentioned causes alone. Work is being continued on the 
preparation of more durable and serviceable rosin type samples, with 
encouraging results. 

MISCELLANEOUS WORK. 


The work of testing deliveries of paper, textiles, leather, turpentine, 
rosin, and other materials for the several Federal departments 
requires much of the time of the laboratory force. Considerable 
research is required in connection with this work, much useful 
information has been acquired from it, and several improvements in 
testing appaiatus have been devised. Specifications to insure the 
delivery of materials suitable for specific purposes have been pre- 
pared at the request of other departments. 

Miscellaneous samples, including fertilizers, phosphates, wastes, 
and various industrial materials have been examined at the request of 
other departments and of other bureaus of this department and the 
laboratory has cooperated in the study of methods for the examina- 
tion of leather and tanning materials. An extended study of the 
fluorin in phosphate powders and of iron and alumina in phosphates 
is In progress. 
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The following tabulation shows the number and kind of samples 
examined in the laboratory during the year. Of these, 2,637 were 
papers examined at Dayton, Ohio. 


Paper and ‘paper-making materials... ./:.d.sec eee aos 10's Benin 7, 092 
Powbiless «pqs dey = Hal erawsreis ~ LiLbe bis ornate Moe Re ee wot ho era 1, 742 
Turpentine ONG TOSS. ane: nn2 = <eele v.cie =, ane eens <eeiates ae 352 
Leather and tanning materinis’ 735205522) io eten Gee ata ae eee eee 40 
Miscellancotis: . 2225.02. JRUSSL SS at a ae a 217 

Wotallscccrre otaltawdaieraierd cormadd suk head aot eae ood = ae eee 9, 443 


PUBLICATIONS AND PRINTING. 


The following publications have been submitted for printing 
during the past year: Sixteen bulletins, 23 circulars, 8 unnumbered 
publications, 1 Farmers’ Bulletin, 3 Yearbook articles, 14 Food In- 
spection Decisions, and 492 Notices of Judgment. There have been 
issued or sent to press 12 bulletins, aggregating about 1,079 pages, 
17 circulars (806 pages); 10 unnumbered publications (339 pages); 3 
Farmers’ Bulletins (120 pages); 3 Yearbook articles (86 pages); 16 
Food Inspection Decisions (30 pages); and 546 Notices of Judgment 
(1,129 pages, received from the bifics of the Solicitor) ; making a total 
of 3,039 pages of new material published. 

The bulletins included studies on the preparation of cod and other 
salt fish for the market and the contamination of shellfish; a series of - 
elaborate studies of American mineral waters was begun with the 
report on the waters of the New England States; a report on the 
commercial turpentines found on the market; enological studies, 
dealing especially with grapes and their sucrose content; the process- 
ing of persimmons and studies in fruit respirations, and an elaborate 
report on the nature of coal-tar colors used in foods. The circulars 
cover a wide range of chemical investigations, many of them being 
studies for the improvement of methods of food analysis and the 
making of difficult determinations, as, for example, the estimation 
of iodin in organic compounds, the determination of tin in canned 
foods, the determination of small quantities of ethyl or methyl 
alcohol, of malic acid, of camphor, and chemical and bacteriological 
changes in poultry under varying conditions. The unnumbered 
publications included the report of the Chemist, a manual of instruc- 
tions for food officials and analysts, and details in regard to the 
inspection of imported meat products under the law. 

The Food Inspection Decisions covered Nos. 125 to 138 and in- 
cluded a decision by the Attorney General on labeling whiskies bear- 
ing a distinctive name, a decision of the three Secretaries forbiddin 
the use of saccharin in foods after January 1, 1912, and decisions o 
the Board of Food and Drug Inspection in regard to the labeling of 
cordials, New Orleans molasses, and chocolate and cocoa, the compo- 
sition of evaporated milk, the presence of salts of tin in foods, ete. 

While the amount of job printing required for the work of the 
bureau, especially forms, index cards, circular letters, etc., in connec- 
tion with the administration of the food law, has increased, the order- 
ing has been so systematized that only 208 printing requests were 
made, as compared with 346 the preceding year. ‘There were 146 
requests drawn on the Division of Publications for drafting and photo-~ 
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graphic work in connection with the illustrating of bulletins and the 
ordering of apparatus and other equipment. 


CLERICAL AND BUSINESS OPERATIONS. 


The total appropriation for the Bureau of Chemistry for the fiscal 
year ending June 30, 1911, was $985,700, of which amount $702,340 
was for the enforcement of the food and drugs act, $109,000 was for 
studies in the application of chemistry to agriculture and for collab- 
oration with other departments, $5,000 was for investigating the 
character of the chemical and physical tests which are applied to 
American food products in foreign countries and for inspecting the 
same before shipment, and $79,360 was for statutory salaries. 

A total of 130,000 letters was written to approximately 24,896 cor- 
respondents; 64,700 letters were received, filed, and indexed; 88,350 
mimeograph letters were sent out, treating of 446 subjects; 2,468 

urchase orders were drawn for current supplies for the offices and 
aboratories; 9,500 vouchers were checked and passed to the dis- 
bursing officer of the department for payment; 800 letters of authori- 
zation were issued to the members of this bureau; 5,955 manufac- 
turer’s or dealer’s guarantees under the food and drugs act were 
received, examined, filed, and serial numbers assigned thereto. In 
the interstate office complete records were kept of the collection, 
analysis, and disposition of all samples collected under the food and 
drugs act, as well as the development, progress, and disposition of each 
seizure and case based on a violation of the law. These records are 
complex and involve a vast mass of detail. Verbatim reports of all 
hearings before the Board of Food and Drug Inspection were made. 
In addition, complete records were kept of the analysis and action on 
all import cases under the food and drugs act. 


THE PRINCIPAL PROJECTS PLANNED FOR THE FISCAL YEAR 
1911-12. 


INSPECTION WORK. 


The greater portion of the coming fiscal year will be devoted to the 
collection of official samples of foods and drugs for analysis; to the 
close scrutiny of factories and conditions attending the production of 
such products; and to the interstate movement in adulterated or 
misbranded goods for the purpose of suppressing traffic therein. In- 
aan work will be carried on in cooperation with the scientific 

ivisions of the bureau along the lines of investigation which may be 
planned by each division. One of the new subjects to be taken up 
during the coming year will be the investigation of the colors used in 
food products, the practice of drying fish and artificially coloring the 
same to give the semblance of thoroughly dried or cured fish being 
one phase of the subject to be investigated. The inspection of the 
milk supply furnished cities will be continued, as will also the close 
scrutiny of flour and cereals, dairy products, sirups, coffees, eggs, 
vinegars, ete. 

The collection of official samples of so-called patent or proprietary 
medicines, many of which have in past years been declared by the 
courts to be misbranded, will be abandoned in view of a recent adverse 
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decision rendered by the Supreme Court of the United States, holding 
that any statement or expression of opinion relative to the curative 
or healing qualities of such nostrums could not be considered a mis- 
branding within the meaning of the law. Attention will be devoted, 
however, to the investigation of the character of crude drugs, phar- 
maceuticals, and preparations to ascertain whether they comply 
with the standards of minty and strength required by the United 
States Pharmacopeia and by the published formulas of the manufac- 
turers. Attention will also be given to the investigation of other 
drug products which may be required from time to time by the drug 
division. 

It has been impossible heretofore to give any attention to inspec- 
tion work outside of the confines of the United States, but plans have 
already been laid and the necessary steps taken to begin a vigorous 
and thorough inspection of the food and drug supplies shipped to 
Alaska, as well as those which may be produced or én saab 
there. Because of the climatic conditions, the season for prosecuting 
this work will necessarily be of short duration, and the force is not 
strong enough numerically to permit a force of inspectors to be 
detailed for this work, but at the same time it is hoped to accomplish 
something toward correcting any violations of the law which may 
exist in that Territory. 


DRUG WORK. 


The work planned for the coming year consists primarily in the 
examination of domestic and Meeraeas drugs and the preparation of 
cases based upon interstate shipments found to be misbranded or 
adulterated. The drug work at the branch laboratories will be 
extended as rapidly as possible. Special investigations of analytical 
processes will be continued for the separation, detection, and deter- 
mination of alkaloids and other plant constituents contained in 
medicinal products. The effects of prolonged storage on the active 
eee ae contained in medicinal agents now under investigation will 
e continued. 

Further studies will be made for the improvement of methods for 
the detection and determination of opium and constituents thereof 
contained in medicinal agents, and of the analytical processes for the 
detection and estimation of such constituents as ether, ethyl alcohol, 
and chloroform, so frequently found in complex mixtures. It is also 
planned to extend the investigations covering cooperative work on 
test mixtures of therapeutic drugs, in particular those containing 
synthetic morphin derivatives, heroin, codein, etc.; substitutes for 
cocain, such as novacocain, eucain, alypin, etc.; natural and syn- 
thetic laxatives belonging or closely related to the emodin group. 
Some interesting results have already been obtained in attempts to 
estimate minute quantities of chloroform in complex mixtures, and 
further investigations along this line are contemplated for the ensuing 
year. 


SPECIAL FOOD INVESTIGATIONS. 


The examination of interstate and imported samples of foods and 
drugs in connection with the enforcement of the food and drugs act 
will continue to occupy the greater part of the time of Food and Drug 
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Divisiors and the inspection laboratories, as well as of other labora- 
tories, such as the bacteriological and microchemical, dairy, sugar, 
water, and cattle-feed laboratories, where these special subjects are 
handled. The executive work in connection with the assignment and 
checking of these investigations, and the preparation of recommen- 
dations in regard to the findings, continue to grow in volume and 
complicated problems are constantly arising which can only be met 
by extensive investigations. The following are among the special 
investigations to be made during this year: 

The detection and estimation of decayed stock used in fruit and 
vegetable products will be studied in the chemical, bacteriological, 
and microchemical laboratories from the several points of view, and 
supplemented by factory experiments and inspection. The deteriora- 
tion of fish and especially of canned sardines and salmon will also be 
investigated. 

The presence of coal-tar dyes in food products of all kinds, especially 
with reference to their contamination with deleterious ingredients 
and to determine whether certified colors have been used, will form an 
important line of work. Methods of detection will be further elabo- 
rated and the application of the spectroscope to this work be studied. 

The investigation of cider vinegar and its adulterants, the com- 
position of spices and materials used in their sophistication, and the 
study of extracts and essential oils.used in their preparation such as 
peppermint, wintergreen, and nutmeg, for the purpose of elaborating 
methods that wil enable the detection of the most carefully prepared 
imitations, will all be continued. 

Among other miscellaneous food investigations which are to receive 
special attention are the work on infant foods, including physiological © 
and chemical studies of commercial preparations and modifications 
of the same; the composition of the common fruits and vegetables in 
the fresh condition, changes in composition of domestic and imported 
rice; wheat flours, edible gelatins, and such other studies as may be 
called for by the exigencies of the inspection work. 

A new food and drug inspection laboratory is to be established at 
San Juan, P. R., during this year for the more efficient protection of 
the supplies of that territory. 


FIELD INVESTIGATIONS AND RESEARCHES ON POULTRY AND EGGS. 


The plans of the Food Research Laboratory include further studies, 
especially during the heated term, of poultry chilled in water and in 
cold air and shipped in ice or dry packed. The deep-seated changes 
that the flesh undergoes when chilled by these different methods will 
be more carefully and fully studied, certain preliminary results having 
already been obtained along that line. 

The effect of temperature on flesh decomposition will be studied, 
more attention now being given to individual phases of the subject, 
such as the effect of long-continued cold on enzyms; the effect of 
cold applied after ean Aa changes have begun; the effect of ordi- 
nary temperatures applied after long-continued cold, etc.; all these 
questions having already been submitted to preliminary work. Such 
subjects must necessarily look chiefly to the laboratory for solution, 
yet without the field station to provide samples of known history and 
to make observations concerning environment, the scientific results 
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would lose much of their value. Especially is this true in the study 
of eggs, where it is absolutely necessary that the history be known if 
accurate conclusions are to be drawn. The study of individual eggs 
and of classes of eggs as determined by the candle will be pushed, 
that the system of candling may be put on a more accurate and scien- 
tific foundation. The ability of certain eggs to carry, store, and stand 
the vicissitudes of marketing generally will continue to be investigated. 
Efforts at the producing center and at the receiving center to inculcate 
better iethnds of handling to prevent loss and deterioration will 
not be abated. 

The investigation of frozen and dried eggs and egg products, 
which began as a cooperative study with the industry for the better- 
ment of the product during the very last of the fiscal year 1910-11, 
will be pushed as rapidly as possible until the close of the egg-breaking 
season of 1911 and, if the results warrant, will be continued just as 
soon as the spring season of 1912 opens. In this investigation every 
effort is being made to obtain the facts concerning present procedures 
and customs, and to use every endeavor possible to establish routine, 
commercially practical methods which will enable the industry to 
furnish a uniformly wholesome product and save many millions of 
eggs that are wasted now each year because of a lack of knowledge of 
the subject. The scope of the research will be as wide as possible. 
All kinds and sorts of eggs used by the breakers, individually and col- 
lectively, will be studied bacterially and chemically. Every stage of 
the industrial procedure, as practiced by the various egg-breaking 
establishments which can be reached from the laboratory head- 

uarters—Omaha at present—will be tested and retested. Where 
the acquisition of knowledge indicates points to be improved and 
methods for doing it, the results will at once be given to the breaker 
that no time may be lost in attaining the desired end. Meanwhile 
laboratory experiments in breaking and collecting just such eggs as 
the industry uses will serve as a check on commercial work and also 
indicate what can be accomplished by clean handling while the carry- 
ing of these same methods into the ege-breaking establishment, and the 
putting up of packages side by side with the regular laborers, will 
decide not only the efficiency but the practicality of the methods as 
well. An endeavor will be made during the coming year to hold more 
meetings and demonstrations where a number of practical poultry 
and egg men can be gathered together. Many of the men are urging 
this, and they offer their services in spreading information concerning 
the work of the laboratory and in collecting the industry at the 
appointed time and place of the meeting. 


ENOLOGICAL STUDIES. 


(1) The critical chemical study of wines and ciders made in the 
enological laboratory and the preparation of additional samples for 
the further study of the normal composition of these products. 

(2) Experiments on reducing the acid content of wines by cellar 
practices. 

(3) The chemical examination of pomaces from wine, cider, and 
juice factories with a view to saving such wastes as often occur. 

(4) Installation of apparatus for a study of generation of vinegars, 
especially as to the use of waste products and the study of the chemi- 
eal changes which occur in the manufacture of fruit vinegar. 


BUREAU OF CHEMISTRY. 471 


(5) Continuation of the studies on the chemical composition of 
grapes and apples. 

(6) Continuation of the studies on yeast races and their practical 
use in the factory work. 


SUGAR INVESTIGATIONS. 


The completion of the extensive investigation under way in regard 
to the maple-sugar industry will be made the most important work 
of the year 1912, together with the completion of the study of the 
moisture content of cane sirup and molasses and the work on imported 
honey. Preparatory work will be done looking toward as thorough 
an investigation of the sorghum and cane sirup industries as has been 
made in the case of maple products. The environment studies on 
the sugar content of watermelons and muskmelons will be steadily 
advanced. 


PLANT PHYSIOLOGICAL STUDIES. 


Among the principal plant physiological studies may be enumerated 
the following: 

(1) The milling of wheats and the baking of the resultant flour in 
order to determine their value for bread making. 

(2) The chemical study of mill products. 

(3) The investigation of graham flours on the market. 

(4) The study of the composition of leaves of various trees at differ- 
ent stages of development, for the purpose of determining their value 
for agricultural uses. 

(5) The study of milling products from rice. 

(6) Starch investigations for the purpose of determining whether 
it is more practicable to extract the starch from potatoes and other 
starch-bearing plants, when reduced to a dry condition and then 
ground, than it is by grinding the fresh tubers and extracting the 
starch, as is being done at the present time. 


PHYSICAL CHEMICAL PROBLEMS. 


Investigations on the following subjects are in progress in the 
hysical chemistry laboratory: (1) The preparation of invertase 
ase waste brewers’ yeast and a further study of the laws of its action; 
(2) the economical preparation of raffinose from cottonseed meal and 
a study of its hydrolysis by invertase; (3) the quantitative estima- 
tion of cane sugar, particularly in agricultural and food products, by 
the use of invertase. 


WORK OF THE MISCELLANEOUS DIVISION. 
WATER. 


The survey of the important mineral springs of the United States, 
which includes a very comprehensive analysis of the water from 
source, will be continued as heretofore. The examination of foreign 
and domestic waters to determine whether or not they are properly 
labeled under the food and drugs act will be continued. Improved 
methods of mineral-water analysis will be studied and the radio- 
activity of certain mineral-waters determined, the latter investigation 
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applying especially to samples coming directly from source. Im- 
proved methods for the determination of the several sulphur com- 
pounds in sulphur waters will be given especial attention and certain 
chemicals used in the purification of water for potable and technical 
purposes will be studied. Irrigation and drainage waters and 
methods of analysis especially applicable to them will furnish another 
line of investigation. 


INSECTICIDES AND FUNGICIDES 


In addition to the examination of insecticides and fungicides and 
the carrying out of analyses in connectiom with chemical problems 
relating thereto, as called for by other bureaus of the department, the 
following work and investigations will be prosecuted: (1) Analyses 
of insecticides for the Insecticide and Fungicide Board in connection 
with the enforcement of the insecticide act of 1910; (2) the study of 
the cause of injury to foliage of fruit trees by lead arsenate and 
methods for preventing this injury; (8) orchard and laboratory tests 
of poisonous compounds not at present used as insecticides, with the 
view to finding some substance which may be so used on peach and 
other tender foliage; (4) the supposed injury to fruit trees from the 
accumulation of toxic salts in the soil, due to the use of insecticides, 
in cooperation with the Bureau of Entomology; (5) the arsenic and 
copper content of fruit to which materials containing these substances 
have been applied in spraying operations. 


CATTLE FEEDS, ETC, 


The examination of the cattle and poultry feeds entering interstate 
commerce, also a study of range forage crops, in cooperation with the 
Bureau of Plant Industry, will be continued. There will be, as usual, 
considerable miscellaneous work for the various bureaus and depart- 
ments of the Government to assist them in solving problems relating 
to the analyses, feeding value, commercial importance, etc., of grains 
and other feeding stuffs. It is planned to adapt a chemical method 
for the measurement of the deterioration of corn by-products, such as 
hominy feed, corn bran, etc., caused by mold, heating, etc.; also to 
make a chemical examination of the Osage orange, considered as a 
feedstuff. The methods used in determining the various constitu- 
ents of cattle foods will be studied, and, if possible, the constituents 
of the ether extract of such feeding stuffs as alfalfa, grasses, and other 
materials, whose ether extract contains large quantities of substances 
other than fat, will be examined. 


SMELTER WASTES, ETC, 


The effect of smelter waste on animal and vegetable life will be 
continued if such work is requested by the Department of Justice. 
Investigations relative to the sulphur trioxid content of foliage, which 
is killed otherwise than by sme'ters, will also be continued. If time 
permits, the effect of various trade wastes on vegetation and animals 
will be studied. Sanitary studies relative to poisonous substances in 
household articles and articles of food will be continued as heretofore. 
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CONTRACTS LABORATORY. 


The greater part of the work of this laboratory will probably con- 
sist in the testing of miscellaneous materials purchased under con- 
tract by the Government departments, and the preparation and re- 
vision of specifications for such materials. The study of paint and 
paint materials and the investigations of enamel-ware cooking utensils 
and rubber and platinum laboratory utensils will be continued. 


LEATHER AND PAPER LABORATORY. 


it is proposed to pursue the following lines of work during the 
coming year: 

(1) The study of unusual paper-making materials, method of 
cooking stock, and methods for the utilization and disposal of the 
wastes of paper making. 

(2) Studies of the service, quality, and suitability of leather for 
various purposes, and experiments to improve its quality with a 
view to conserving raw material. An investigation of the weighting 
of leather, and other harmful or needless processes of leather making 
to improve methods of manufacture and reduce its cost. The study 
of native tanning materials, with particular attention to their con- 
servation. 

(3) Studies on the production, refining, nature, and uses of wood 
turpentine and of other products obtained by chemical methods from 
wood. Investigations looking to the improvement of the quality 
and quantity of rosin; methods of grading the same by the establish- 
ment of types. Testing of turpentine and rosin for adulterants under 
the food and drugs act. 

(4) The testing of leather, turpentine, rosin, paper, and the prep- 
aration of specifications therefor for other departments of the Govern- 
ment upon their request. 
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REPORT OF THE CHIEF OF THE BUREAU OF SOILS. 


Unitep States DEPARTMENT OF AGRICULTURE, 
Bureau or So!s, 
Washington, D. C., September 16, 1911. 
Str: I have the honor to transmit herewith a report covering the 
operations of the Bureau of Soils for the fiscal year ended June 30, 
1911. 
Respectfully, Mitton Wuirtney, 
Chief of Bureau. 
Hon. James Wi1son, 
Secretary of Agriculture. 


PROGRESS OF THE SOIL SURVEY, 
THE YEAR’S WORK. 


The area surveyed and mapped during the past fiscal year was 
95,420 square miles, or 61,068,800 acres. Of this area 25,096 square 
miles, or 16,061,440 acres, was covered by detailed surveys and 70.324 
square miles, or 45,007,360 acres, by reconnoissance surveys. This 
work was carried on in 60 areas distributed through 21 States. In 
11 of these States the field work was conducted in cooperation with 
State authorities, who contributed approximately an equal share 
with the Bureau of Soils toward the cost of the work. In the remain- 
ing 10 States there was no State cooperation, the expense of the work 
being borne entirely by the bureau. 

The following tables show the areas surveyed during the last fiscal 
year and the total area surveyed in each State up to the present time: 


Individual areas surveyed and mapped during the fiscal year ended June 30, 
1911, 


DETAILED. 
Area surveyed. 
State or Territory. Area. 
pat ey Acres. 
Alb am as Sseciss ins ceonsses Jackson Countyu:t vo.sscteey.cotan web Mate tte 1 888 568, 320 
Mobile Contity oc.  ceccncseuen bodes especesasoes ‘511 327,040 
Pike County: cstucnsoseuws caved Soweseeseeeee 1329 210, 560 
Randolph Courity.soc22se.ccseed eee ee comet 5 870, 560 
Tuscaloosa County 2. scones cxcemeanestanctoseccnes 11,040 665, 600 
RAIMOUIIA co gtascaudecacsates BYOsO OIOS W. .as acc nvasnae tures naee eeko eter sseee 629, 120 
Redbluff ares. Sic. ce tons sowensevece cob eneceseeeee 325 


1 This figure does not include portions of this area surveyed in preceding years. 
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Individual areas surveyed and mapped during the fiscal year ended June 80, 
1911—Continued. 


DETAILED—Continued. 


Area surveyed. 


State or Territory. Area. a 
quare 
miles Acres. 

Colorado..... -| Uncompahgre Valley area 381 243, 840 
Connecticut. Windham County... 515 329, 600 
GEOrSIR. ..cossadederseivanstee Chatham County... a 508 325, 120 
Ooluimbig i Counlyys wae Ganapee chs wes nce cep oas aoe 306 195, 840 

Glynn County. J aescce spas bu suuet ce ceeeeneenese 468 299, 520 

Walker County. cccusaanetnt «209 epee deemaeeee 434 277, 760 

WOOMADH Sos cdbuscaccecatens Sceas| KONO COUNUY <caeaneewtish sn wepiriastem teas nae aac eee 100 64, 000 
Kentucky)... ecwsssseee ted sexe| Reckcastle County: cc sco-<s. eddoddeese eat foes oa 1134 85, 760 
TIPISIRNG ean ede acccsveseunes [pera Parish. ca. sae ews sete lus ci conaneee eta 583 373, 120 
Massachusetts. .cescscccwcceces Plymouth: County: 3. cc sa.cecesccesdecianexeewne eae 342 218, 880 
MIRSISSIPPICe isc usenbecdae = oman Hiormast County. so: ve scececcc cusp emcee nm enaee 468 299, 520 
Dauderdale' COUNTY ic.c< wes won cnc acaeeneseoeeweneate 708 453,120 

Lowndes County ..5.ssc2-2 +. <9 es eee cee meee 530 339, 200 

Wayne: County. :- 652 ecscsiccece copes aes eee 321 205, 440 

MISSOUT ep ceenccucesesnee «-s-.| Cape Girardea'County....~.------.sbeesreeebenes 574 367, 360 
Jackson County: cc. sec gtsedd ta aws eanoh a eee 1 432 276, 480 

Macon COUntys ccacenc ccecees ve csieatineat eer Eeeee 271 173, 440 

Marion @omnty..cscesecema seas sae oem sete eee 1 332 212, 480 

Pemiscot.County..2..os<s2 os emcees ce ececce seeeeneee 488 312,320 
PlditeiCounty-stenecesessassascclce nce: - eee eee 310 198, 400 

INBW JOTSCY <~ cousecesecedscenic| PUSSOSIALED ceccc see cbennleeenn acs nae ese oee ree 1 433 277,120 
New York...... enbcsesecoces: | VCHCISON COUNUVY ts cssn oct scare cenesa Seaee eee 170 108, 800 
Manioe County: cihsceac< saat noumcere nese enesean = 643 411,520 

Ontario County -2...ts 2-5 essence er eaes ane 1 83 53, 120 

Worth Caroling. ..cescascaen-| Cabarrus Connby. 2 ca cfem sienicienieeepeeon é 368 235, 520 
Granville County. . “ 1 322 206, 080 

Johnston: County... -.csseccecee nace cuaeree en oseeee 238 152,320 

Mecklenbute Countyes oo cece cpicmctn canoes see ee 1198 126,720 

Richmond County co. cec-nwes deegaro ce eaeneeeee 500 320, 000 

Oregon....... esuccseececcsss-|) TLOLUO RAVEr WV allOY BLOO ne nas cemsccnaescess eases 262 167,680 
Poenrisylvanias...scccseces) =|) BGUlord: COUmbys-- 2. Lune ansrataccseeeceenbere 590 377, 600 
Bradiord'Coustyccs. costae sveeweny eee oe 1577 369, 280 

Brie. County. 2 JH paced oe sence edswaneasisssccscemecte 785 502, 400 

Washineton County... csescs-4eh ee eb edaeces eee 890 569, 600 

Work COUNUY= =< ssnast oe se eeewle cncwsas has eeeeeneee 117 74, 880 

Sonth Caroling.é..d6.cece.'ssz|) Pairieldl County. 3.2. 532 sseeh nn s- eee aaeseacene 776 496, 640 
Georgetown County... .-5.2005--casesussneadeeeenes 827 529, 280 

MOxas). {jcc ek see seeye ee Harrison) Gosntysiss.. 2s locdds cas euelesesomiseuseee 340 217,600 
West Virginia. <2 6. co <ccene 2s.) Clarkshuty area: 0-055 an scmecicee sams ahaesee aes eeee 800 512,000 
Morgantown sted Ys. -c-ccse saseesabeeeen enemas 217 138, 880 

Point Pleasant area...... gdh WoadasSeeeiene net eee 1, 268 811, 520 

Wrisconsitt....ccccusccscdecssce-| FOud dn bac County.224- ac cacummesmose sce mmieaaeee 720 460, 800 
Siumean County 225522. cb dancseweeece cid tooteb oes 335 214, 400 

Kewanee: County: oy aceme epee eeet> -se eee 150 96, 000 

La Crosse)\ County. scccscneiecnmereas cows anak acta 475 304, 000 

Waukesha County................. so eheaaadues tas 1152 97,280 

Totals. cess-< ddacuwind covebecvcceseecctoccces| 20; 000M RR iO ee Rye 

RECONNOISSANCE. 

RAISE Serena hss sosissecncctseec| W CSLORWALCH te ona tatwbeieh ow seelta mead dees emia 39,960 | 25,574, 400 
Pennsylvania..........- oer Northeastern aresec ccseses ewes eens ee eee 2,080 1,331, 200 
Soutiticentralarenses ss e+. cs sn cew eee nes ca caeecans 16 4, 268, 800 

TAxts senuesasee= cas coosss-|) Contral South WeSLEIN STC8 2 < occ cc ccs sccccesevocna 16 10, 408, 320 
Panhandle area. oho fete teat eee dets. geeberene 1 696, 320 

Wisshinicton jacnacsccceessccese| QUINCY RICK o5.. fen ac cna ceaeeste nse Beh seereoneneee * 691, 200 
Western Puget Sound......... be Eee ee Se 2,037,120 

Motel este seven ener eee tedtes ace ede eae Boone 45, 007, 360 


4 This figure does not include portions of this area surveyed in preceding years, 
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Total areus surveyed and mapped in the several States during the fiscal year 
ended June 80, 1911, and the areas previously reported. 


DETAILED. 
Work Work 
State or Territory. during aul Total. 
1911 y 
reported 
Sq. miles. | Sq. miles. | Sq. miles. Acres. 

Alabama. ........ Lecapanpecccaas Pasko cae mae euler potencies 3,347 22, 592 25, 939 16, 600, 960 
JT ee ey ee eee eee ee Oren Se a eee ae ee 611 611 391, 040 
PMLA Stare ae ro cn sialon d clu cin Oise o oc a Bapine Se tster manent leweomeecce 2,677 2,677 1,713, 280 
eeNicverel eee sree SES Fe opal e dosnt deldceuh Ghee. sean eebhess 1,308 11, 256 12, 564 8, 040, 960 
ROGIRRAGO See aie oo cis des occa Siecle a mcdaw deo sec naecteacccese® 381 2,428 2,809 1,797, 760 
DWorncetent 3st cake Sho cb oes sd datwesdbetes cbse 515 518 1, 033 661, 120 
IBRD ae oe 352 cSt cana - aac ousa sepeeeat coc beaswasr ol bass cay 314 314 200, 960 
EIR ee ee a a ane Sa nee os Atwater shea oncc ngs eek See SolL ee es cabled 3, 723 3,723 2, 382, 720 
SPiN tem So see ode sa bite otk Fe ganesh oabend aac seeks os 1,716 6, 150 7, 866 5, 034, 240 
RENEE aS a Cake Soe acs sai a cee ew Mowe eee ok Ornette telacewneses 1, 281 1, 281 819, 840 
PURIOLS SM phnaue tae st oak in cc's eu rant bon dade Pee atone be je ate etek acewed 5, 925 5,925 3, 792, 000 
UIE ae Sr ee Le = ee eS eects ee aan So See 4, 204 4, 204 2, 690, 560 
LETS s PGR ee ee a a ete a ae ey pa! | ee a 2,303 2,303 1, 473, 920 
ONTES S| 3S SS foe cas cee oe ernrs Rees 100 3,175 3, 275 2,096, 000 
PPRPINME HAY itr ete aac ace snicare « seatlde ce aecgekeeseremee cs 134 2,210 2,344 1,500, 160 
Louisiana 8,173 8, 756 5, 603, 840 
Maine. ..... 939 939 600, 960 
Maryland. . 4,060 4, 060 2,598, 400 
Massachusetts 796 1,138 728, 320 
Michigan.... 4, 360 4, 360 2,790, 400 
Minnesota... 2,713 2,713 1, 736, 320 
Mississippi 8,942 10, 969 7, 020, 160 
RELI enema. fe keene Seat boo le ae nte oe sate pececs eee 7, 769 10, 176 6, 512, 640 
Wiese fee osey. itoc fsck caus sal cl nicd ech choo balnigoebede lasecctee es 432 432 276, 480 
Nebraska 3, 116 3,116 | 1,994, 240 
WOU See onc asiocecn wae ected ooetetcadecce cabteceaeealtmeGaseaee 235 235 150, 400 
EWE AR SNILC =. ..0c2.50c-scbncmsaamemeee csades oe BN aaeead tee eee 1,411 1,411 903, 040 
Bye ULES TESS ee eee Ee Sa aie <p ceees 433 1, 643 2,076 1, 328, 640 
OWAMeKICO > om ac 2 aoe h tie oS sa per. SOs 5dsc Soe Sesck SR eee eae te 129 129 82, 560 
IN EMNIOE Ke tes < saccos caepacetoe seaeocssabecss acdoveccdeecss 896 8, 047 8, 943 5, 723,520 
MNDEC RS CATOUNA. L512). nantes sccce scans cedeece a soateadeasaeras 1,626 11, 732 13, 358 8, 549, 120 
OVER PPISK OLD « c/ncie sms sca cent cccicc atte ectne SE RSS eee ee eee 6,031 6,031 3, 859, 840 
eee es 5 koe ae A hee Seed SS Oe AE eel te ies Ae 4,580 4,580 2, 931, 200 
MDIGIREEL SD oO A tom mare w Se ea 4 LEE eil ot). oeainw 6 SISOS Ae ds Ne sce SER 1, 160 1, 160 742, 400 
SECRET ete. an sean cade Meee deacon spa Ee bee 262 1,195 1, 457 932, 480 
Perpayivatite ee ctessi Ot tee es eee ee 2,959 5, 886 8, 845 5, 660, 800 
© 2 Ta edn (ree eh Se ee eee Seca neni + Aenea gee al oes 330 330 11, 200 
LEG TTS ENT LE pe fade aR Pl ae Mr ed Sat ee ae a eS 1,085 1,085 694, 400 
Pouki Garolink. 25955. 32535.)..5.  ausheee eet non on ese 1, 603 8,710 10,313 6, 600, 320 
(LT IC Gc Cae Ran ee Ree Se eho 58 8 Sr See ti Bere, cee 675 675 432, 000 
Tei Tilston he 6 Ap oe i Ta eae ep eermees sale ti Wein e) eeet Nes eels 6, 137 6, 137 3, 927, 680 
GOES Soak Ris eR a a a ieee - EN Te ad eee 340 16,171 16,511 | 10,567,040 
REDE Rie ae ee co otee sean aioe cle aainis ote oo cet nas nade maine aa dodseses 1,501 1,501 960, 640 
ENMU Gas ote on ss oscen abcde oc As 227 227 145, 280 
Dial yiritt (Sa Pes UR SERS EES 2d te Ses ee ake fe Wiis dar’ be CEA 6, 437 6, 437 4, 119, 630 
Washington. . A ER ei EB. A Ne ge ea 1, 652 1,652 1,057, 230 
Wieniay iret ses ee ee ein we ge oe as i ae eee 2, 285 3, 644 5,929 3,794, 560 
WHISCONSING Se 2. ace. ca epeeem eee eee = eee 7 Ee aye Te 1,832 | ~ 4,682 6,514 4, 168, 960 
WY MORNE. o seb toons secre ceaet senha i cbse esesenns se laen eee ea: 309 309 197, 760 

TOL S22. cans sibbew cteeae ma Lbeeee ts Oe 25,096 | 204,276 | 229,372 | 146,798,980 


MeMmanes A075 5 Jisscttr 0s) Lo A ee 39,960 | 25,574 £00 
North Dakota wa 39,240 | 25,113. 600 
Pennsylvania............. 25,383 | 16,245 120 
South Dakota 41, 400 26, 496. 000 
PERE StS eo os ca cmawe eke cen cent cetecete ee 69,297 | 44,350 080 
Weshinetory G21 0..45 555.555 0Sdaie LEO ee 8, 936 5,719, 040 
NGC trie CE ra ae aan Vane kT GATS. bo ee VAP a 1,396 893, 440 

UOT eRbcrtdees nite jake cet dacousan dd deettneeeeE ook ----| 70,324) 155,288 | 225,612 | 144,39}.¢%0 
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COOPERATION. 


Active cooperation usually consists of an agreement whereby the 
Bureau of Soils furnishes an expert soil man and the cooperating 
organization an assistant, each organization paying the salary and ex- 
penses of its employee. This cooperation in soil-survey work is par- 
ticularly close in the following States: Alabama, Kansas, Mississippi, 
Missouri, New Jersey, New York, North Carolina, Pennsylvania, 
Washington, West Virginia, and Wisconsin, and there has been an in- 
creasing disposition on the part of the various organizations to request 
that the Bureau of Soils should enter into some form of active cooper- 
ation with them in the prosecution of soil-survey work in the States of 
Florida, Georgia, Indiana, Massachusetts, Minnesota, North Dakota, 
Oregon, and Tennessee. Through these cooperative arrangements 
the progress of the soil-survey work is accelerated and experts are fur- 
nished by the Bureau of Soils, who train the State assistants. The 
facilities of the bureau for the inspection and correlation of the work 
are made available to local organizations and thus uniformity of 
methods and results are secured. ~ ‘ 

This cooperative soil-survey work has been very useful to the 
bureau in bringing to our aid and assistance men having a thorough 
knowledge of local conditions, and it has been of assistance to the 
States in bringing to them the aid of men who have a wider and 
more extensive knowledge of national conditions, or, in other words, 
of soil conditions beyond the borders of the State. 

This cooperative work should be encouraged and more funds 
should be made available to meet the increasing demands for its exten- 
sion. At the same time it must not be forgotten that there are over 
30 States that are not cooperating in which there is a very strong de- 
mand from citizens and associations for knowledge regarding their 
soil resources, and from the Federal viewpoint it is just as important 
to study the soil resources and map the soils in these States as it is in 
States where cooperation can be arranged. Additional funds are 
greatly needed for the extension of soil-survey work in the non- 
cooperating States. 


SOIL RESOURCES OF THE COUNTRY. 


With an area of over 500,000 square miles surveyed and the wide 
distribution of the individual projects it has been possible during 
the past year to prepare a bulletin of nearly 300 pages, showing the 
soil resources and the use of soils east of the Great Plains, while at 
the close of the present field season we will have completed a recon- 
noissance survey of the eastern half of the Great Plains region, ex- 
tending from Canada to the Gulf of Mexico, with the exception of an 
area in central Texas. It is possible from this work to make a fairly 
accurate estimate of the entire soil resources of the eastern two-thirds 
of the United States. This is being followed up by the preparation 
of a series of publications giving detailed descriptions and setting 
forth the use, limitations, and possibilities of the important soil 
types of the country. 


THE SCOPE OF APPLICATION OF THE SOIL SURVEYS. 


The scientific classification of soils as given in the soil-survey 
reports and the accompanying maps has a many-sided value to differ- 
ent classes of people and business associations and forms a funda- 


BUREAU OF SOILS. 479 


mental basis for all other agricultural investigations. The reports 
describe the origin, mode of formation, and physiographic features 
of the soils, and discuss their physical and chemical characteristics, 
fertility factors and manurial requirements, their adaptation to crops 
and to rotation, and the methods of management required to achieve 
the best results in cultivation. 

These reports are now extensively used by the following interests, 
and are being more used and more fully appreciated with extension 
and better understanding of the work: 


EXPERIMENT STATIONS, UNIVERSITIES, AGRICULTURAL SCHOOLS, AND 
STATE OFFICIALS. 


The soil surveys, giving as they do the orderly arrangement and 
classification of the soils of the State, are of value to the experiment 
stations in giving a soil-type basis for investigations of the fertilizer 
requirement, crop rotation, crop adaptation, plant breeding, plant 
diseases, and soil management of particular farms or of large areas 
in any particular State, for the establishment of substations on im- 
portant soil types, and for farm demonstration work. 

They are of value to the State geological surveys, as the mapping of 
the material (the soil) assists them in their work of mapping accord- 
ing to age, especially where rock exposures or fossils are not freely dis- 
closed. The soil is one of the principal economic expressions of the 
geological work, the soil material being the resultant of geological 
processes acting on geological material. Furthermore, soil char- 
acteristics are frequently very valuable evidence of geological proc- 
esses or conditions of great importance for other geoeconomic 
problems. 

The soil surveys are of value to the State departments of agricul- 
ture, in that they enable a more intelligent collection of statistical 
data relating to the present status of farming interests and to the 
possibility of future development of agriculture along safe and 
rational lines. 

The soil surveys are of value to the university and agricultural 
school as a basis of instruction in agriculture, in commercial geog- 
raphy, in political and social economy, and in geology, physics, and 
agricultural chemistry. 

The maps are of value and are being used by State officials in 
colonization work and in some States as a basis for the fixation of 
land values for just taxation. 


GOVERNMENT DEPARTMENTS AND FEDERAL OFFICIALS. 


The soil surveys are of value to the War Department in arranging 
for camp sites and for military maneuvers. 

To the Reclamation Service in construction work and in the use and 
disposal of the lands of the irrigation projects when completed. 

To the Land Office for the determination of the agricultural value 
of lands. 

To the Forest Service for the same purpose, and for determining 
what lands to devote to permanent forest use and the varieties of 
trees adapted to the soil types. 
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To the Bureau of Animal Industry in tick eradication and dairy 
work. 

To the Bureau of Plant Industry in plant breeding, disease, farm 
management, and demonstration work. 

To the Post Office Department in the location of rural delivery 
routes. 

To the Department of Justice and the courts in cases arising out 
of damage suits and in mineral-land cases. 


BOARDS OF TRADE, MUNICIPAL AUTHORITIES, AND BUSINESS ORGANIZA- 
TIONS. 


Such local organizations frequently ask for and use the results of 
the soil surveys for the encouragement of more profitable agricul- 
tural development of the surrounding territory and as a means of 
attracting a desirable class of farmers and farm labor for the up- 
building of agriculture and the betterment of trade conditions. 


RAILWAYS, REAL-ESTATE COMPANIES, AND COLONIZATION ORGANIZATIONS. 


The soil surveys are of value to railroads in giving reliable and 
impartial information with regard to the soils and agricultural pos- 
sibilities of the territory through which the lines run; in showing 
them lines of agricultural development which they can foster for 
the fuller development of the country and the increase of their own 
revenues. 

The surveys are of value to real estate companies in that they give 
an impartial and authoritative basis for dealing in lands, which can 
be obtained in no other way. They tend to steady business and pre- 
vent unjust and unlawful speculation. 

The surveys are of value to colonization organizations, as well as 
to the railways, in furnishing exact and reliable bases for the intel- 
ligent settlement of communities, particularly in placing the large 
number of farmers reaching our shores from foreign countries 
through the Immigration Service. These people are particularly in 
need of reliable information regarding localities where they can 
settle and take up agricultural industries with which they are rea- 
sonably familiar. The farmers of southern Italy, of northern Italy, 
of France, Germany, Sweden, Holland, Ireland, and other countries 
have certain traits and characteristics and have acquired habits and 
adaptabilities which can be successfully applied to certain soil types 
and certain conditions, and are likely to be unsuccessful unless these 
conditions are approximately fulfilled. 


BANKS, INSURANCE COMPANIES, ATTORNEYS, AND OTHERS INTERESTED IN 
LOCAL VALUES. 


The soil surveys are of value to financial institutions in that they 
give reliable and impartial information as to the soil and agricultural 
opportunities of the areas surveyed. Several real estate companies 
have reported that purchasers invariably require to know the location 
on the soil map of the farms which are offered to them for sale. In 
the same way financial institutions free to loan money on mortgages 
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and for agricultural enterprises use the reports of the soil survey 
as they would use the reports of mining experts as to the value of 
mining properties for which a loan is desired. In other words, the 
report of the soil survey has a commercial value in that the owner 
of the land can more readily raise money on mortgages and a finan- 
cial institution can more safely loan money on mortgages on the 
basis of the soil survey than on any other data that can be obtained. 


GRANGES, PRACTICAL AGRICULTURISTS, AND AGRICULTURAL FIRMS. 


The soil surveys are of value to the farmer in many ways. They 
give him first of all an accurate and impartial description of his 
soils, thus enabling a direct comparison with the soils of other 
localities. They show what may be expected of the soils when in- 
telligently cultivated, the proper crops to plant, and the possibilities 
of adopting on their farms crops and methods of culture that have 
been successfully inaugurated in other localities with similar soils. 
They give him an advantage in dealing with other individuals and ° 
with real estate companies in the sale of his land. They give him and 
his sons the advantage of more specific training in the agricultural 
schools and universities. They give him certain advantages of 
knowledge in purchasing lands from real estate agents. They give 
him a basis for consideration from the railroads and business organ- 
izations, which consideration is often required in the building up of 
new agricultural enterprises. They give him an advantage in dealing 
with financial institutions in securing loans, and finally they aid him 
in securing more intelligent and more competent labor. The sur- 
veys are also invaluable for anyone selecting a farm in a locality with 
which he is not personally acquainted. 

The soil survey is of value to agricultural firms in that it gives 
them a basis for the supply of the proper kind of implements, seeds, 
and fertilizers. 


PHYSICAL AND CHEMICAL LABORATORY INVESTIGATIONS. 


As is usual, the laboratories have made a large number of physical, 
chemical, and mineralogical analyses. This work has been done not 
only for other divisions of the Bureau of Soils, but also for other 
bureaus and departments, and, under certain restrictions, for the 
public at large. It has included the analysis of muck soils in connec- 
tion with the reclamation of marsh lands in the East and the analy- 
sis of local soils and waters in connection with drainage, irrigation, 
and reclamation in the West. Special attention has been given to 
mineralogical and physical methods of soil analysis. The mineralogi- 
cal methods developed in this division have proven so valuable that 
a bulletin is being prepared describing the application of these 
methods to soil investigation. A mineralogical examination has been 
made and the physical characteristics determined of a number of 
important soil types of this country. A similar work has been done 
in connection with a number of dune sands from the West, with the 
object of explaining the formation of certain wind-borne sediments 
of the plains. 

Special attention has been given to work on the differences that 
exist between normal soils or soils that, subject to the ordinary 
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methods of analysis, appear to be similar in every way, but which 
differ markedly in their normal relations to crops and to crop adapta- 
tion. When subjected to a careful mineralogical examination such 


soils frequently show marked differences in mineral composition. 
Important results along this line have been obtained in a work in- 
volving the complete analyses of widely distributed and important 
soil types. These were selected to represent soils of various origins 
in respect to the materials from which they were formed and with 
respect to the processes of formation. Special attention has also 
been given to substances present in small quantity, such as are always 
ignored in soil analyses, a consideration of which may show differ- 
ences in composition of soils hitherto assumed to be chemically alike. 
The vegetable life which a soil supports is known to contain a large 
number of elements that are ordinarily not considered essential to its 
growth, and since it has been found that a small amount of arsenic 
is necessary for the proper functioning of certain animal tissues, it 
seems probable that other elements besides the few which have here- 
tofore been assumed to be the only essential ones, although present 
in very small quantities in the soil or in the plant, may be equally 
essential to plants or regulate in some essential way the functioning 
of the soil. The presence or absence of these rarer elements in the 
soil and their proper correlation to plant growth are, therefore, of 
ae importance. This work has no parallel in all previous analyses 
of soils. 

Experiments have been carried on to determine the effect of soluble 
salts on the physical properties of soils. It has been shown that the 
effects of such salts in soils on the penetrability, volume change, 
moisture, and vapor pressure of the soil solution are measurable 
and larger than generally supposed. A bulletin has been prepared 
indicating these results. In view of the lack of precise treatment of 
the surface-action factors in modern literature on soils, agricultural 
chemistry, bacteriology, biology, and cognate sciences, a thorough 
study of the fundamental, mathematical treatises extant was under- 
en with the object of attempting a condensed correlation of these 
factors. 

The work on flocculation and sedimentation has been continued. 
A detailed study of tillage has been made with the object of pre- 
paring for publication a bulletin on tillage methods. A very large 
number of mechanical analyses carried out in this laboratory has 
made it possible to get data for a bulletin discussing the distribution 
of silt and clay particles between soils and subsoils. It has been 
shown that in humid regions the subsoils are, in a large majority of 
cases, heavier than the soils, and the reverse is true in the arid re- 
gions. This is due to the fact that in the humid regions the run-off 
carries the finer particles with it and the cut-off also carries them 
down. 

Previous studies on the absorption of nutrient salts by soils and 
soil materials have been continued. It has been found that phos- 
phates which had been absorbed by soils and other finely divided 
minerals, such as quartz, can be released from the absorbed state and 
obtained in solution by. the addition of. various dissolved salts, such 
as sodium nitrate, potassium nitrate, potassium chloride, potassium 
carbonate, etc. The fact that phosphate held in a condition not easily 
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leached by water may be still further extracted when other salts are 
added in solution in water has an important bearing upon the theory 
and practice of plant growth and soil treatment in that the effects 
produced by the addition of, for example, a nitrate may not be due 
only to nitrate itself, a portion of the beneficial effect being due to 
liberated phosphate. 

In connection with the work on fertilizers and fertilizer materials 
which the division has undertaken, a thorough study has been made 
of the phosphate deposits of Tennessee, Arkansas, and Kentucky: 
The values of the different types of phosphate rock found in the 
game and in different places have been properly correlated by a 
large number of analyses. ‘The methods of mining, the extent of 
the operations, the cost of production, and the future outlook for 
the industry have been carefully investigated and described. The 
information thus acquired, combined with that already published by 
the bureau, constitutes a very valuable addition to our knowledge 
concerning the phosphate deposits of this country. A crystallo- 
graphic and photographic study of the minerals spodiosite, brushite, 
monetite, and artificial calcium phosphate compounds has been un- 
dertaken, with the object of throwing light on the natural forma- 
tion of these minerals. An investigation of the Otero Basin of 
New Mexico has been made for possible deposits of potassium salts, 
and a large amount of information acquired which will be of use in 
extending the work to other parts of the country. 

In collaboration with the United States Geological Survey, an 
examination has been made of 17 salt-producing plants distributed 
through central New York, Michigan, and Pennsylvania, for the 
purpose of obtaining information concerning the source of brines 
and lake salt, their composition with special reference to their potash 
content, and their treatment. AJl information thus obtained bears 
on the problem of the occurrence of potash in brines and lake salts 
and: its possible extraction therefrom. With the same object in view, 
a study is being made of the separation of potassium chlorides and 
sulphates of calcium, magnesium, and sodium, the solubility of sodium 
and potassium sulphate in the presence of each other, and the sepa- 
ration of potassium and sodium salts by other methods. 

Work is being done on possible methods of separating potash from 
feldspar and other silicates, and an investigation is also being made 
concerning the chemical fixation of atmospheric nitrogen, both from 
a scientific and technical standpoint. This work constitutes an eco- 
nomic examination of the available sources of nitrogen for agri- 
cultural purposes and is cognate with the work on phosphates and 
hae A survey of the occurrence of and distribution of potash- 

earing alge on the American coast has been started with particular 
reference to their utilization as a source of potash supply. This 
work on fertilizers and fertilizer materials has very large economic 
possibilities to the American people. 


SOIL FERTILITY INVESTIGATIONS. 


There have appeared a number of reports from this laboratory 
dealing with the nature and properties of soil organic matter or 
humus, and in connection with these problems some far-reaching dis- 
coveries have been made in soil investigations. During the past year 
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these researches have led to the discovery of organic soil constituents 
decidedly beneficial to growing crops. It has been demonstrated that 
one, a nitrogenous constituent, creatinine, exists in soils, exists in 
manures, and exists in many plants and seeds, whereas it was hitherto 
recognized only in connection with products of animal origin; that 
it is beneficial to crops, and that it is able to replace nitrates in aiding 
plant growth. 

The facts demonstrated by these investigations are of funda- 
mental significance in soil fertility. The recognition of these directly 
beneficial soil constituents is no less important than the recognition 
that harmful soil constituents exist. The creatinine appears to be 
as favorable as soil nitrates to crop production, and even to be able 
to replace the latter in such a manner that the amount of nitrate 
required is less in its presence, while plant growth is increased. 
The amount in soils is, moreover, comparable with the amount of 
nitrates as usually found in agricultural soils. Creatinine is, how- 
ever, only one of a long list of nitrogenous and phosphorus carry- 
ing organic compounds of the soil, and the remarks here made will 
probably find application to many other of these soil constituents. 

This extended study of soil organic matter or humus, about which 
so little definite information existed in chemical and agricultural 
literature, was undertaken as the result of the discovery of a harm- 
ful property in extracts from unproductive soils. This led to the 
discovery of harmful compounds, which fact showed the great im- 
portance of more accurate knowledge concerning that most impor- 
tant and yet least understood soil constituent—the organic matter or 
humus of soils. Starting without methods and with no definite con- 
stituent ever isolated from soil, the work has steadily progressed 
until to-day over 25 organic compounds have been identified and 
classified. The list of the compounds so far isolated varies from 
simple compounds, containing only carbon and hydrogen, to complex 
compounds, containing carbon, hydrogen, oxygen, nitrogen, and 
phosphorus. They are compounds which exist as such in living 
plants or arise from the decay or decomposition of the proteins, fats, 
nucleic acids, carbohydrates, and other plant and animal substances, 
as the result of purely chemical oxidations and reductions and 
through the intervention of molds, bacteria, protozoa, and other bio- 
logical influences in soils. According to the factors operative in the 
decay of this plant and animal débris in soil, the course of change is 
different, resulting under one set of conditions in the formation of 
the abnormal and harmful constituents alluded to above and under 
other conditions in the formation of normal or beneficial organic 
constituents of soils. 

It is an essential part of this survey of the organic matter in soils 
to learn the properties of the individual constituents and their effect 
on the life within the soil and on growing crops, and this phase of the 
subject, as well as the study of the influence of the fertilizers upon 
these constituents has been vigorously pushed during the past year. 

The new point of view which has been brought to bear on the 
problems connected with the fertility of the soils has opened up 
avenues of profitable investigation and already forecasted results of 
great economic importance. These investigations have been made on 
soil from various parts of the United States, comprising a number of 


BUREAU OF SOILS. 485 


important soil problems presented in field, farm, or region. The in- 
vestigations included such prominent soil problems as those presented 
by the Volusia series of soils in New York and neighboring States 
and the peat lands on the Atlantic plains, as well as other unpro- 
ductive lands in Maryland, Connecticut, Massachusetts, Pennsylvania, 
New Jersey, Kentucky, West Virginia, Alabama, North Carolina, and 
elsewhere. 

Volusia soils have been studied in relation to the most responsive 
fertilizer combination and the effect of liming. The organic matter 
of these soils has received especial attention and the organic nitrogen 
and phosphorus forms have been determined. ‘These have an impor- 
tant bearing upon the availability of these essential constituents. 
It has been found that the nitrogen and phosphorus are tied up in 
these soils in very resistant forms as constituents of a larger complex 
known as nucleic acid, which also contains a sugarlike principle. 
To effect the liberation of the nitrogen and phosphorus in available 
forms, this complex must be broken up into its constituent parts. 
This has been done in the laboratory and the nitrogen and phos- 
phorus obtained in such forms as are utilizable by plants. The best 
methods of rendering the unavailable forms effective for crop growth 
are being studied. 

The Elkton clay in Maryland has been very exhaustively studied 
in regard to the nature of the organic matter which differentiates this 
from other soil types in the same region. This especially poor soil 
contained very little of the weathered humus. The nature of the 
organic matter contained therein has been studied and was shown to 
contain liquid fats, fatty acids, ete. 

Peat soils of the Coastal Plains were studied to determine the crops 
to which they are adapted and their fertilizer and lime requirements. 
The nature of the materials composing peat soils was determined by 
the methods developed in the laboratory of this bureau. An espe- 
cially prominent problem in connection with peat lands is the eco- 
nomic utilization of the comparatively large but unavailable nitrogen 
supply. The organic nitrogen forms have been studied and much 
valuable information gained on this important agricultural problem. 
From these soils there have also been isolated resins, waxes, fatty 
substances, paraffin hydrocarbons, and other bodies in definite erys- 
talline forms, all of which throw new light upon the processes of 
peat formation and its economic utilization. 

Park and lawn soils from city parks and Government reservations 
have been studied in order to formulate the best means for their im- 
provement, preservation, and upbuilding. Especial attention has 
been given in this connection to a study of the soil types best suited 
for building lawns and parks and the soil treatment and management 
requisite for a successful lawn. The association of grass and trees 
has been studied and particular attention given to the nature of the 
organic materials in such soils. Several unsuccessful lawns or parks 
were traced to the presence of harmful organic substances which 
hindered plant growth. The study of these compounds has sug- 
gested methods for their elimination and for preventing their 
formation. 

Fertilizer requirements of soils were made on soil types from 
various parts of the United States. The soils studied were the Cecil 
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sandy loam of North Carolina, the Clyde loam and Dunkirk clay of 
New York, the Dutchess loam of New Jersey, the Frankstown loam 
of Pennsylvania, the Clarksville stony loam and Greenville loam of 
Alabama, the Clarksville silt loam of Kentucky, and the Dekalb silt 
loam of West Virginia, etc. In all these soil types the response to 
different fertilizers was studied and the fact determined whether the 
soil was in need of liming and whether it responded most to a nitrog- 
enous, a potassic, or a phosphatic fertilizer and what was the best 
ratio of these constituents. In addition to the lines of work here 
enumerated, a number of other lines are in progress in the labora- 
tory and in the field bearing on the influence of fertilizers on soils 
and other soil ameliorations. 


SOIL-WATER INVESTIGATIONS, 1910-11. 


Field investigations were conducted early in the year, chiefly in 
Kansas and Colorado, and office researches were continued during 
subsequent months. The field work brought out more clearly than 
before the natural development of the soil-forming deposits and 
the topographic features of the central plains region, together with 
the relations between the soils and the ground water. Through this 
region the subsoils and underlying formations are permeated by a 
body of moisture collected largely in the Rocky Mountains and per- 
colating slowly (at rates determined by perviousness of the mate- 
rials) eastward at depths below the surface, varying with the topo- 
graphic configuration, this subterranean water generally saturating 
the strata and forming a sort of reservoir supplying artesian and 
other wells and approaching the surface to within reach of capil- 
larity, thereby supplementing the local rainfall. Several of the 
formations permeated by the subterranean waters abound in soluble 
minerals (salt, gypsum, etc.), which are slowly dissolved and either 
washed out in the springs, to be carried off through surface streams, or 
swept seaward at depths beneath the surface. Such solvent action of 
subterranean waters is well known, but in the central plains region 
the proportion of soluble matter is so large and so related to other 
factors that its removal becomes a distinctive geologic agency. As 
the solution of rock matter proceeds the strata are weakened, and 
from time to time they slump beneath their own weight and that of 
the superposed deposits in such manner as to warp the strata, and 
frequently produce depressions (ranging from steep-sided pits to ill- 
defined basins) of the surface, when the local run-off following 
storms accumulates within these depressions and gradually fills them 
with silt eroded from the rims and neighboring uplands. So char- 
acteristic is this process. that the general surface over thousands of 
square miles (excepting the immediate valleys of the few rivers, like 
the Arkansas, fed chiefly from the mountains) is of a distinctive 
topographic type—coalescing basins and low divides forming an 
irregular surface without continuous seaward slopes. The condi- 
tions by which this topography was produced have existed for ages— 
indeed, throughout the greater part of the vast interval since the 
Cretaceous—and during these ages the progressive slumping in the 
deep-lying strata, with the subsequent warping of the surface and 
shifting of local areas of erosion and deposition, have resulted in an 
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immense accumulation of silts and loams forming the soils and sub- 
soils of the region. Nowhere else in the world, so far as known, are 
there so extensive accumulations of subaerial deposits as in the cen- 
tral plains, and the accumulation is due primarily to that subterra- 
nean movement of the waters which to-day renders the silt loams 
more productive than they would be if watered only by the meager 
local rainfall. 

Under the modern view of the suborganic and dynamic character 
of soils the chief factor of continuous activity is the circulating soil 
water, which maintains appropriate texture in the soil body, passes 
thence into the plants carrying materials for growth in solution, 
and finally returns through transpiration to the condition of aqueous 
vapor in the atmosphere. Now, the investigations have shown that 
in productive regions there are two sources for the soil water, i. e., 
(1) rainfall and (2) the store of ground water accumulated from the 
rainfall of previous years and nongrowing seasons. Throughout the 
greater part of the United States the rainfall of the growing season 
does not suffice to j roduce crops, and cropping succeeds only as the 
growing plants draw on the accumulated store of moisture, which is 
generally equivalent in quantity to the rainfall of several years; in 
fact, without this store farming, especially during dry seasons, would 
frequently fail, so that it may be viewed as the agricultural capital 
of the country. To this important resource the soil-water investiga- 
tions have been extended during recent months, with the object of 
ascertaining (1) the quantity of ground water within reach of 
capillarity and (2) the changes in quantity attending settlement and 
cultivation. Generally the best indication of the ground-water level 
(i. e., the level at which the subsoil and underlying rocks are satu- 
rated) is afforded by wells and springs; and a census of representa- 
tive wells and springs in every county in the United States was 
undertaken through correspondence. Some 30,000 schedules -were 
sent out to trustworthy correspondents of the department, and most 
of these were filled out and returned. The data are still in process of 
tabulation; yet the indications are clear that throughout much of 
the country settled for a quarter century or more there has been a 
decided lowering of the ground-water level, with of course a corre- 
sponding increase in danger of crop loss through drought. Thus, in 
Michigan the mean water level in 794 wells lowered 2.2 feet during 
an average period of 18 years; in Minnesota the average lowering 
of water in 920 wells was 3.45 feet during 14 years; in Iowa the 
lowering in 1,160 wells averaged 3.6 feet in 21 years. The mean rate 
of lowering of the ground-water level indicated by the wells in the 
three States is 0.18 foot per year, or 4.5 feet during a quarter century. 
The facts brought out by the inquiry serve to emphasize the im- 
portance of so improving agriculture as to utilize and conserve on 
each farm all the water received by it during the year. 


NEED OF LARGER APPROPRIATION FOR THE BUREAU OF SOILS. 


It has been some six or eight years since the appropriations for the 
Bureau of Soils have been materially increased. During this time 
the work has increased in volume and importance and in recognition 
and appreciation by the people. The demands for the extension of 
the work of the bureau are large and insistent, and I feel it my duty 
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to call your attention to the need of larger appropriations and to the 
larger field of usefulness that the Bureau of Soils can fill, trusting 
that the present Congress may at least make a beginning in providin 
for a more comprehensive organization of the bureau, capable o 
caring for the larger activities with which it may and should be 
charged. 

The soil is the basis for agricultural development, and a thorough 
knowledge of the different soil types and of their peculiar properties 
is the more necessary as intensive systems of agriculture are taken up. 
It is the foundation of both plant industry and animal husbandry, 
and as these two subjects develop along more highly specialized lines, 
the knowledge of soils and their properties becomes more and more 
important. 

As stated elsewhere, during the 13 years that the bureau has been 
mapping soils there have been covered approximately 230,000 square 
miles in detail surveys and 226,000 square miles of reconnoissance, 
making in all 450,000 square miles, of which we now have definite 
knowledge of the distribution and properties of the soil. This work 
has been distributed over 450 areas, making it possible to show most 
of the soils of great national importance as well as many of those of 
local occurrence. 

The demand for the rapid extension of this soil-survey work made 
by individuals, granges, other agricultural associations, boards of 
trade, and by petition from citizens of different localities makes it 
necessary to recommend to Congress a considerable increase in the 
appropriation for soil surveys. In addition to this, the time has 
come when the work of the bureau should be pushed further, look- 
ing to the proper application of the knowledge that has been ac- 
quired. It is important also that the work of the scientific labora- 
tories upon the nature and properties of soils and their diseases 
should be expanded and that funds should be made available for the 
extension of this scientific knowledge and experience by its practical 
application in the field in the solution of soil troubles. 

The following paragraphs show briefly the lines of development 
for which Congress should be asked to appropriate adequate funds 
in order that the basis already laid and the future work which is to 
be done shall be carried to the farmer for his use and benefit. The 
soil maps of themselves or the laboratory investigations when con- 
fined to scientific expression are of comparatively little use to the 
farmer unless the lessons conveyed by them are brought more forci- 
bly to his attention, and no one can do this so well as those who have 
acquired the knowledge of the soil and its properties. It is essen- 
tial, therefore, if the greatest good is to accrue from this work, that 
adequate appropriations be made to carry the work to its logical 
conclusion—to see that it is taken up by the farmer himself for the 
betterment of that part of his practice which is directly dependent 
upon the treatment and use of his soils. 


DIVISION OF SOIL SURVEYS. 
RECONNOISSANCE SOIL SURVEYS. 


During the three years that these general surveys have been con- 
tinued, at an annual expense of between $40,000 and $50,000, approxi- 


BUREAU OF SOILS. 489 


mately 237,619 square miles have been surveyed, which, with the com- 
pletion of the Nebraska area this summer, will give a continuous 
strip from Canada to Mexico, with the exception of a break in mid- 
dle Texas. It is estimated that there remains about 260,000 square 
miles of the Great Plains country yet to be surveyed on a scale of 
4 miles to the inch. The work so far completed embraces the western 
parts of North Dakota, South Dakota, Nebraska, and Kansas, the 
Panhandle of Texas, and a large area ir south Texas. There remains 
to be completed the eastern parts of Montana, Wyoming, Colorado, 
New Mexico, and a large area in west Texas. By the end of the 
present field season the reconnoissance survey of the cut-over pine 
lands of Washington and the survey of the Appalachian Plateau 
portion of the State of Pennsylvania will have been completed. 
There has been considerable demand for this type of work for north- 
ern Minnesota and northern Wisconsin, but the funds available have 
not been sufficient to take up these additional areas. 


DETAILED SURVEYS. 


The 12 States of Alabama, Kansas, Mississippi, Missouri, New 
Jersey, New York, North Cezrolina, North Dakota, Pennsylvania, 
Tennessee, West Virginia, and Wisconsin are appropriating annu- 
ally $47,300 to be expended in cooperation with the Bureau of Soils 
for soil-survey work, to meet which the bureau is expending about 
$57,000 per annum. A number of these States have signified their 
willingness to appropriate larger funds whenever the bureau is in 
position to respond and push the work more vigorously, and a num- 
ber of other States have signified their intention to appropriate 
money to meet the bureau in cooperative soil-survey work, and I 
consider that it would take at least $25,000 in addition to what is 
now being expended in the cooperating States to meet the increasing 
demands. This form of cooperation between the States and the 
bureau has worked very satisfactorily and has a very desirable object. 
Not only does it insure the work being done at about half the cost 
to the National Government, but it gives to the state officials an inti- 
mate knowledge of the properties of their own soils that could be 
obtained in no other way. It also gives to the bureau the benefit of 
the local knowledge of agricultural conditions and practices that add 
materially to the completeness and thoroughness of the work. 

There are 36 States and Territories not at present in position to 
cooperate with the bureau through lack of funds, and in these States 
the bureau is expending at the present time about $45.000 annually. 
To meet the demands in these noncooperating States in any sort of 
satisfactory way I estimate that the appropriation should be in- 
creased by at least $75,000. 

This makes a total increase of $100,000 in the soil-survey funds, 
which would provide for double the number of detailed soil surveys, 
increasing the number of areas (counties) from 40 to 80 per annum, 
giving about 32 areas in cooperating States and 48 areas in non- 
cooperating States. This would necessitate an increase in the draft- 
ing and clerical force on the statutory roll. 
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DETAILED SURVEYS OF EXPERIMENT STATION FARMS. 


It is desirable from every point of view that detailed survey maps 
be made of the experiment-station farms, on a scale of approximately 
1 square inch to the acre, in order that plot experiments reported 
from the several stations «xn be more accurately intercompared 
and that the soil type may be used as the basis for all such plot-ex- 
periment work. The attempt has been made in the past in the sur- 
vey of counties in which the experiment stations are located to make 
these large-scale maps, and a few of them have thus been secured, but 
the pressure for the soil survey has been so great that it has not been 
possible to do this work in any systematic way, and provision should 
be made for it by a small specific appropriation, so that a force could 
be detailed to this work and it could be uniformly prosecuted to a 
conclusion. 

DETAILED SURVEYS OF FOREST RESERVES. 


Requests have been received from the Forest Service, which on 
account of lack of funds it has been impossible to comply with, for 
detailed surveys of forest reserves to aid particularly in the matter 
of reforestation and in the classification of forest and agricultural 
lands. 

STATE SOIL MAPS. 


The time has come in the progress of the soil survey when work 
in some of the States, notably Alabama, South Carolina, and North 
Carolina, is so far advanced that a force should be assigned to the 
preparation of State soil maps, including the necessary provision for 
field revision, the maps to be filled in and completed as the work 
progresses, so that when the detailed soil surveys are finished the 
State soil map will be ready for issue. Such a map will aid ma- 
terially in the progress of the soil survey, as it will assemble on one 
sheet the work to date and the filling in of the future work will be 
greatly facilitated. It is desirable that a small fund be provided for 
this work. 


DIVISION OF SOIL CHEMISTRY AND PHYSICS. 


In the development of the work of the Bureau of Soils the time 
has come when a division should be organized to be known as the 
Division of Soil Chemistry and Physics, which should considerably 
extend the work that is now being done in the laboratories of the 
bureau. In the chemical laboratory proper there should be a small 
increase to provide adequately for the routine mineral and chemical 
analyses made necessary by the increasing demands for this work 
and a slight increase for the research investigations of the laboratory. 
An appropriation should be made to revive and extend the work of 
alkali investigations, which was suspended about four years ago for 
lack of sufficient funds. The bureau has already demonstrated the 
possibility of reclaiming alkali lands, but the methods necessarily 
differ somewhat in detail according to the properties of the different 
soil types, and such methods as have been most successful in washing 
out the alkali have at the same time left the soil, especially with 
certain types, in an unfavorable physical condition. In the interest 
of the increasing value of these lands attention should be again 
turned to this matter and the subject fully investigated and carried 
beyond the point at which it was left when the work was suspended. 
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One of the striking things in intensive agriculture has been the 
experience that lands long under irrigation change in character and 
become more like humid soils than soils of the arid regions. While 
it is reasonable to suppose that virgin soils, particularly under irriga- 
tion, should be of great and of lasting fertility, it is an actual fact 
that after a lapse of comparatively a few years’ occupation the need 
of fertilizers is felt, and the largest applications of fertilizers are 
now being made to keep up the productivity of the irrigated soils of 
the dry regions of the West. An appropriation should be requested 
to study specifically the changes in the irrigated lends of the West 
in order to furnish a basis for the intelligent use of fertilizers or 
other efficient means of maintaining the productivity of the soils 
under such artificial conditions. 

In the physical laboratory an increase should be made for research 
investigations in soil physics, with particular reference to aeration, 
heat, and moisture relations, subjects which have long been under 
investigation by the bureau and in which a great advance in knowl- 
edge is now taking place. 

An appropriation should be made for soil management investiga- 
tions, including particularly practical methods of controlling the 
physical condition of the soil through tillage. Tillage is one of the 
three methods for the control of soil preductivity, the other two being 
rotation of crops and fertilization, and it ts considered very im- 
portant that the laboratory extend its operations to include practical 
methods of soil control through tillage. This it would be entirely 
practicable to do if funds were available. 

In the fertilizer laboratory an increase is needed for the investiga- 
tion of natural and artificial sources of supply of fertilizer material. 
During the past fiscal year an emergency appropriation of $2,500 was 
available after the 4th of March, and during the present fiscal year 
$10,000 was available for this work. Sufficient information has been 
accumulated to justify the belief that by the first of December a 
special report can be prepared showing that it :s not unreasonable to 
expect that available sources of potash and of nitrate of soda can be 
found in this country and that our phosphate supply can be more 
economically used than at present. 

An appropriation should be made for the purpose of investigating 
the method of handling and manufacturing fertilizer material and 
farm manures to realize the greatest possible benefit to the farmer. 
The fertilizer manufacturers themselves realize the importance and 
necessity for this work, particularly in view of the present knowledge 
of fertilizer use which is being developed by the Bureau of Soils. 
Changes take place in the manufacture and storage of fertilizers that 
cause inexplicable results in the crop. The idea of reversion of 
phosphates, the change in the composition of mixed fertilizer ma- 
terial on standing, the preparation and availability of waste products 
in the preparation of fertilizer goods all require investigations and a 
thorough understanding to maintain the grade of goods that will 
insure reasonably uniform success when applied to the soil. The 
importance of this work in itself, as well as the magnitude of the 
commercial fertilizer business and the willingness and desire of 
the manufacturers to understand these matters, all combine to justify 
the appropriation requested. 
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An appropriation should be made for the investigation of the 
relative efficiency of the different forms of fertilizer material. The 
question as to the relative efficiency of floats, of finely ground phos- 
phates, of superphosphates, of the different forms of the nitrogencus 
minerals, of nitrogenous waste products, of which some are esteemed 
highly, and others, such as wool waste, are in many States prohibited 
by law to be used in the manufacture of fertilizers, demands that the 
whole subject of the relative efficiency of different forms of fertilizer 
material be worked out. 


DIVISION OF SOIL FERTILITY. 


An increase is recommended for the important research investiga- 
tions that have been carried on by the bureau for some years and 
which are yielding such important results, particularly in the study 
of the chemistry of the organic matter and organic compounds present 
in soils. 

Various organic compounds, resulting from the degradation of the 
remains of plants and animals, have now been isolated from soils, 
but the cause bringing about the formation of these compounds, 
whether they are derived through the agency of fungi, bacteria, 
protozoa, or enzymes, has not been studied for lack of sufficient 
funds. An appropriation is needed for soil biology in order that 
the agencies that act upon the organic matter and form these com- 
pounds may be studied with the object of eventually being able to 
control the degradation of the organic matter and to restrict it to 
normal lines in which it will be beneficial rather than deleterious 
to plants. 

A small appropriation is needed for the study of the inert organic 
matter in soils. This material, which is of the nature of charcoal 
or coallike bodies, forms undoubtedly one of the end products of the 
degradation of the organic matter, and to study this so as to trace the 
line of degradation from the fresh organic matter applied to the 
soil or left in the soil as the result of growing crops to the final 
product of the hydrocarbon, requires that the work that has been 
done by the bureau be extended into those lines of microscopic and 
microchemical investigation that have to do with the coallike bodies— 
Bass which have not previously been investigated for lack of sufficient 

unds. 

An appropriation is requested to enable the bureau, in cooperation 
with the various experiment stations, to study in a scientific manner 
the manurial requirements of extensive soil types in order to prove 
conclusively whether there is any standard difference in the relation 
of the soil material and the manurial requirements apart from 
methods of control and of cropping. There is prevalent a general 
belief that there is a difference in the manurial requirements of dif- 
ferent soil materials, but there is nothing so far available that will 
enable us to answer this question in any positive way. 

About one-third of the letters received by the bureau asking advice 
as to the treatment and use of soils particularly demand information 
regarding the manurial requirements of the samples sent in by 
farmers. The investigations of the bureau have now reached a 
point where methods are available for supplying this informa- 
tion in a majority of cases, and it is recommended that an appro- 
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priation be made to enable the bureau to give advice upon this 
specific point. 

As already stated, one of the three principal methods of soil 
control is crop rotation, the other two being fertilization and tillage. 
The principles of crop rotation and its effect upon the soil have 
never been worked out. It is believed that with the present ad- 
vance of knowledge and the information and methods at the dis- 
posal of the bureau it is in a position to determine this principle, and 
an appropriation is needed for this very important and funda- 
mental work. It is altogether probable that it will be found that 
the rotations adapted to one type of soil will not be necessarily 
most effective on other soil types. These are problems that vitally 
concern the farmer. Their solution may save years required to work 
the problem out by field methods. Not only does it require a long 
time to determine such matters in the field, but at the end of 15 or 
25 years or more needed to get the information the soil itself may 
have changed materially from what it was at the beginning. 

The bureau is constantly in receipt of requests for the investiga- 
tion of adverse soil conditions affecting special crops, such as citrus 
fruits, apples, peaches, and potatoes, or of problems connected with 
the management of lawns and parks, clover-sick soils, and the 
like, which it has been impossible to investigate with the funds at our 
disposal. An appropriation should be made for this work in order 
that a special effort may be given to the solution of some of these 
practical problems affecting the farmer or city dweller, problems 
which can not be adequately handled in the course of the investiga- 
tions being made in the laboratories at the present time. 


DIVISION OF SOIL WATER AND EROSION. 


Ever since the Bureau of Soils was established the study of soil 
moisture has been recognized as a difficult yet fundamentally impor- 
tant line-of work. The part of this work dealing with the meve- 
ment of moisture in the soil has been carried forward in the physi- 
cal laboratory. The part involving field investigations as to the 
depth beneath the surface of the ground water, as to the changes in 
depth attending settlement and cultivation, as to the general move- 
ment of the ground waters, and as to the surface run-off of rains and 
the removal of the soil through erosion has been given attention for 
the past four years, and the results have been found to throw light on 
some of the most important problems of our agriculture. Two note- 
worthy publications on the subject have been issued within the year, 
and two others are well advanced in preparation. It is believed that 
the extension of the investigations and the utilization of the mate- 
rial already in the bureau are of such importance as to warrant an 
appropriation of $10,000 for this work. 


LINES OF WORK FOR WHICH SPECIFIC APPROPRIATIONS AR 
DESIRED. 


Division of Soil Surveys: 
*Reconnoissance surveys. 
*Detailed surveys of counties in cooperating States. 
*Detailed surveys of counties in noncooperating States. 
Detailed surveys of experiment station farms, 
Detailed surveys of forest reserves, 
State soil maps. 
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Division of Soil Chemistry and Physics: 
Chemical Laboratory— 

*The routine mineral and chemical analyses of soils, waters, 
fertilizers, and other related soil material. 

*Research investigations of the mineral and chemical com- 
position of soils as related to the management of soils and 
to crop adaptation and production. 

Alkali investigations, including particularly methods of 
reclamation and amelioration of resulting adverse physical 
soil conditions. 

Investigation of the changes which occur in the chemical 
and physical properties of irrigated lands. 

Physical laboratory— 

*Research investigations in soil physics, including particu- 
larly aeration, heat, and moisture relations. 

Soil management, including particularly methods of con- 
trolling the physical condition of the soil through culti- 
vation. 

*The routine mechanical analysis of soils, fertilizers, and 
other related soil material. 

Fertilizer laboratory— 

*Investigation of natural and artificial sources of supply of 
fertilizer material. 

Investigation of methods of handling and manufacturing 
fertilizer material and farm manures to realize the greatest 
possible benefit to farmers. 

Investigation of the relative efficiency of the different forms 
of fertilizer material. 

Division of Soil Fertility: 

*Research investigations of the maintenance of soil fertility, 
the cause of unproductive soils, the organic origin of 
unproductivity and effects of green manuring, the means. 
for improvement of unproductive soils, the effect of fer- 
tilizers on soils, and field investigation of soil-fertility 
problems in cooperation with experiment stations. 

Soil biology—fungi, bacteria, protozoa, enzymes, and effect 
on production of beneficial or harmful organic compounds 
in soils. 

Inert organic matter in soils. 

Manurial requirements of extensive soil types in cooperation 
with experiment stations. 

Manurial requirements of samples sent in by farmers. 

Principles of crop rotation and effect on soils. 

Adverse soil conditions affecting special crops, such as citrus 
fruits, apples, peaches, potatoes, lawn and park soils, clover. 
sick soils, ete. 

Division of Soil Water and Erosion. 


* Entries marked with an asterisk denote lines of work at present carried on by the 
bureau, 


REPORT OF THE ENTOMOLOGIST. 


U. S. Department or AGRICULTURE, 
Bureau or EntromMowoey, 
Washington, D. C., August 7, 1911. 
Str: I submit herewith an executive report covering the work of 
the Bureau of Entomology for the fiscal year ending June 30, 1911, 
dividing it, in accordance with your instructions, under the follow- 
ing headings: 
(1) A summary of the important work carried on during the fiscal 
year ending June 30, 1911. 
(2) An outline of plans proposed for work during the fiscal year 
ending June 30, 1912, under appropriations already made for that 
ear. 
(3) Plans of work recommended for the year ending June 30, 
1913. 
Respectfully, L. O. Howarp, 
Entomologist and Chief of Bureau. 
Hon. James Witson, 
Secretary of Agriculture. 


WORK OF THE YEAR. 


The work of the year beginning July 1, 1910, and ending June 30, 
1911, may be classified, as was the case last year, as follows: 
(1) Work on the gipsy moth and the brown-tail moth. 
(2) Importations of useful insects. 
(3) Exportations of useful insects. 
(4) Work on insects injurious to southern field crops. 
(5) Investigations of insects damaging forests. 
(6) Investigations of insects damaging deciduous fruit trees. 
(7) Cereal and forage plant insect investigations. 
(8). Work on insects affecting vegetable crops. 
9) Work on insects affecting citrus fruits. 
(10) Investigations of insects in their direct relation to the health 
of man and domestic animals. 
es Work on insects injurious to stored products. 
12) Inspection work. 
ne Work in bee culture. 
14) Unclassified work. 


FIELD WORK AGAINST THE GIPSY MOTH AND THE BROWN-TAIL MOTH. 


There has been no important change from previous years in the 
methods by which the field work against the gipsy moth and the 
brown-tail moth has been carried on. The area infested by the 
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gipsy moth has increased but slightly, except in Maine, where it 
has about doubled. Cooperative work in the several affected States 
has been continued as formerly. The bureau work has been confined 
almost exclusively to the gipsy moth. Conditions in general do 
not seem to be any worse than in preceding years, and in a great 
many instances are very much improved. From the work that 
has been carried on under the bureau, together with that done by 
the State, from the occurrence of the wilt disease, from the increas- 
ing importance of the introduced parasites, and from probably favor- 
able weather conditions, the eastern portion of Massachusetts was 
in better condition than it has been for a long time. Defoliation 
of the street shade trees in cities and villages has been hardly no- 
ticeable, except in a few spots, and the same may be said for the 
roadside trees over many hundreds of miles of road. In the height 
of the caterpillar season occasional patches of defoliated forest could 
be seen, but these were by no means as large or as numerous as in 
previous years. 

The brown-tail moth has become disseminated more widely, having 
extended its ravages considerably westward and slightly northward, 
for the reason that the brown-tail moths of both sexes are rapid fliers 
and general control of the spread is beyond the influence of man. 


WORK IN MASSACHUSETTS. 


In Massachusetts the work has been largely that of caring for the 
wooded roadsides along the most traveled highways. Several hun- 
dreds of miles have been kept practically clean. Nearly all of this 
work has been done between the northeast and northwest line from 
Boston. Several hundred miles of these roadsides which have been 
taken care of during the past two to four years have been left to the 
towns, in order that the work of the bureau might be extended to 
roadsides farther away. A large part of the work of this character 
in Massachusetts has now been completed. The treatment given to 
the roadsides has been the removal of the underbrush and the dead 
limbs from the larger trees, the creosoting of the egg clusters of the 
gipsy moth, the banding of the trees with sticky bands, and the 
spraying of the foliage with arsenate of lead. 

A force of men has been kept scouting in towns not before known 
to be infested by the gipsy moth, resulting in the addition of 11 towns 
to the known infested area of Massachusetts. Practically all of the 
towns between the known infested area and the Connecticut River, 
and including a tier of towns west of the river, have been carefully 
examined, and the heretofore uninfested towns in the southeastern 
part of the State have been scouted. In the 11 new towns no large 
colonies were found. 


WORK IN NEW HAMPSHIRE. 


Scouting for the egg clusters of the gipsy moth was begun in New 
Hampshire about October 15, and approximately 100 men were con- 
tinued in the work until the larve began to crawl. The winter was 
favorable for this kind of work, as there was little deep snow, except’ 
in the hilly sections west of the Merrimac Valley. In the outer towns 
covered in this scouting work practically every tree except in the 
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woodlands has been examined and all ege clusters have been creo- 
soted. In the more seriously infested towns in the southeastern part 
of the State such thorough work could not be undertaken, and the 
creosoting was done only along the roadsides, usually to a distance of 
about 100 feet back from the road. Four towns in New Hampshire 
have been added to the infested area, there being in all 125 towns 
in which the gipsy moth has been found. In several of the northern 
towns no moths were found and it is thought that the pest has been 
exterminated there. This cleared area about equals the newly in- 
fested area. In several other towns there is a marked decrease in 
the number of egg clusters. ; 
The New Hampshire Legislature made an appropriation during its 
session of 1911, but the funds do not become available until Septem- 
ber 1, so that whatever summer work is accomplished must be done 
by the bureau. The trees embraced in the territory covered by two 
tiers of towns on the outer border of the infested area have been 
burlapped, and about 60 men were employed to attend the bands. 
The brown-tail moth situation in New Hampshire is very serious. 


WORK IN MAINE. 


In Maine the bureau carried a force of men for eight or nine months 
scouting and creosoting egg clusters. The gipsy moth has been 
found in 30 additional towns, about doubling the infested area. In 
only two or three of these towns, however, have well-developed 
colonies been located. In the great majority of instances single egg 
clusters were found. Until the winter and spring of 1911 there 
were not known to be gipsy moths east of Portland, but the scouts have 
located them continuously for about 40 miles east of that city. The 
brown-tail moth has not occurred as yet north of the forty-fifth 
parallel of latitude in Maine. 


WORK IN RHODE ISLAND. 


A considerable colony was found at North Smithfield, R. I. About 
500 egg clusters were creosoted and the locality was given a careful 
cleaning. It was afterwards gone over by the State moth force, and 
ought not to become serious if given careful attention by the State. 

The brown-tail moth is gaining a strong foothold in the north- 
eastern part of Rhode Island, and is causing people some trouble. 


WORK IN CONNECTICUT. 


The gipsy moth colony at Stonington, Conn., has not been wholly 
eradicated, but conditions are not more serious than a year ago. The 
State took care of the colony during the summer, and in the early 
winter one of the most experienced scouts in the bureau could find 
only two or three egg clusters. The gipsy moth colony at Walling- 
ford, upon which the State began operations in December, 1909, is 
quite well under control. During the winter of 1909-10 several 
thousand egg clusters were creosoted, and last winter less than 30 
were found. The bureau scouts have examined all the towns along 
the main route of automobile travel from New Haven to the Massa- 
chusetts line. No gipsy moths were found. 
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The brown-tail moth has established itself in the northeastern 
part of the State in several towns. A line from Providence to 
Springfield, Mass., would include practically the area infested. 


GENERAL CONDITIONS. 


The force of men on the pay roll has varied from 170 to 540. As 
the roadside work is carried from the cities into the farming districts 
we have been able to get men for the work who are more accustomed 
to hard outdoor labor, and the efficiency of the force is constantly 
increasing. 

During the feeding season of the caterpillars, 10 gasoline-power 
spraying machines were used, and approximately 40 tons of arsenate 
of lead have been distributed. ; 

The inspection of forest products shipped from the infested terri- 
tory to points around its outer border has been continued, and Christ- 
mas trees and wreaths for holiday decoration have been added to 
the list of material which the transportation companies will not ac- 
cept without inspection certificates or permits. 

A most important series of experiments has been carried on with 
regard to the relative resistance of native trees to the attack of the 
gipsy moth. All publications upon the feeding habits of the gipsy 
moth caterpillar staté that the food plants include almost our entire 
native flora. Although it has long been known that this insect has its 
favorite food plants, very few trees have been considered as immune 
or even resistant. It now transpires that a number of species of trees 
are resistant if in clean stands, or in mixed stands when all the trees 
are of the varieties considered resistant. An experiment, for example, 
has been made on a 17-acre tract of chestnut, the owners of which 
granted permission for the removal of all trees except those thought 
to be resistant. The tract was badly infested with egg clusters, which 
were left untreated. The trees have not been sprayed, and only a 
few along the roadside have been banded. The underbrush was 
removed, together with all the oaks and birches. There are now no 
trees standing on the ground except the chestnuts and a few white 
pines. The result was that the foliage continued practically perfect. 

On another experimental tract in the town of Methuen the pines, 
hemlocks, and maples only were left. The egg masses were not creo- 
soted except on a few trees. The trees on a strip 200 feet wide were. 
banded where this lot adjoins another infested but untreated wood 
lot. No spraying has been done and no other attention given except 
to keep the few bands in a perfect condition. The foliage on this 
tract remained nearly perfect, whereas many of these trees would 
have suffered severely if the favorite food trees had been left growing, 
since when the foliage of the latter was consumed the others would’ 
have been attacked by the well-grown caterpillars. It seems that the 
trees most subject to attacks of the gipsy moth, the removal of which 
is advised wherever possible, are the neglected apple trees, the oaks, 
the birches, and the willows. The same species are favorite food 
trees for the caterpillars of the brown-tail moth. 

The reason for the success of this new method seems to be that 
the young caterpillars of the gipsy moth are able to feed only upon 
the foliage of the favorite plants, and that when the eggs happen to 
have been placed upon one of the resistant species they are unable to 
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eat the leaves at first and spin down to the ground, where they feed 
upon underbrush and scrub oak until they reach a very considerable 
size. Having reached this size, they climb into the more resistant 
trees and are at that stage able to eat their leaves. As the result of 
this season’s work it seems entirely possible to keep large bodies of 
woodland in perfectly good condition and well stocked with trees by 
the destruction of the underbrush and of the trees preferred by the 
caterpillars. The woodlot in Metheun, referred to above, contains 
an admirable stand of timber, and will probably not be harmed by 
the gipsy moth if some pains are taken to keep down scrub oak and 
other underbrush. 


IMPORTATIONS OF USEFUL INSECTS, 
IMPORTATIONS OF INSECT ENEMIES OF THE GIPSY MOTH AND THE BROWN-TAIL MOTH, 


The work of introducing the parasites and predatory enemies of 
the gipsy and brown-tail moths has been continued throughout the 
year in cooperation with the State of Massachusetts, and during the 
midsummer a force of 37 men was employed to carry on the work 
at the laboratory and to make the necessary investigations in the 
field. 

At the close of the fiscal year 1910 it was found that all the spe- 
cies of parasites which could be secured from importations of brown- 
tail moth hibernating nests had already been liberated and had be- 
come established to such an extent as to warrant the discontinuance 
of further importations of this kind. The results of later work have 
amply justified this course, and it has been very encouraging to find 
that all of the parasites which have been introduced in this way have 
reproduced and dispersed in a very satisfactory manner during the 
past season. . 

By means of a careful system of making field collections and checking 
up the spread of various imported species in the infested area in New 
England, it has been found possible to determine the present range 
of many of the introduced species. dfonodontomerus cereus, which 
attacks the gipsy and brown-tail moths in the pupal stage, and which 
was found a year ago in nearly all of the towns between Boston and 
the New Hampshire line, has dispersed widely and is now to be found 
over practically the whole of eastern Massachusetts, in several towns 
near Providence, R. I., through the southern part of New Hampshire, 
and has extended into eastern Maine to a point nearly halfway be- 
tween Portland and Bangor. Pteromalus egregius, a species which 
destroys brown-tail caterpillars in the winter webs, has been found 
in small numbers over a widely scattered area in Massachusetts, New 
Hampshire, and Maine. Two of the most promising parasites that 
attack brown-tail moths, namely, Apanteles lacteicolor and Meteorus 
versicolor, have greatly increased their range during the past year. 
The former has been found over approximately four times as much 
territory as that occupied a year ago, and while the latter has not 
been secured from as many additional towns, the increase is satis-. 
factory, owing to the extreme difficulty of recovering the species in 
the field unless it occurs in considerable abundance. 

One of the tachinid flies, Zygobothria nidicola, mentioned in the 
previous report, which destroys brown-tail caterpillars when they 
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are nearly full grown, has been recovered in encouraging numbers 
this year, and another tachinid, Parexorista chelonie, has also been 
secured in small numbers. 

The increase of the various parasites that attack the brown-tail 
moth, therefore, has been most satisfactory. It may be necessary, 
however, to import still other enemies which will make more perfect 
the sequence of parasites necessary to bring about entire control. 

Excellent results in this direction have been accomplished by the 
importation and colonization this year of a strong colony of Hudoro- 
myia magnicornis. This insect has never been secured in sufficient 
numbers previously to give it a proper chance to develop, but as 
over 7,000 specimens have been liberated this year as a result of the 
importations of large brown-tail caterpillars from Russia, Spain, 
and Italy, it is possible to give this species an excellent opportunity 
to become established. It should be noted that the species above 
mentioned are not only spreading satisfactorily, and in some cases 
more than we dared hope, but that the returns from collections taken 
from selected portions of the infested territory indicate that most of 
them are increasing in the territory where they were found last year. 

This has been particularly true of the tachinid fly Compsilura 
concinnata, which attacks gipsy and brown-tail caterpillars as well 
as many native ones. The species has become abundant enough in 
the central portion of the infested district so that specimens have 
been found by property owners without especial search and have 
been sent to the laboratory for identification. This species is now 
spread throughout the generally infested area of Massachusetts, and 
has been received from several towns over the New Hampshire line. 

The increase and spread of the imported Calosoma beetle were 
pointed out in the last report. Returns thus far secured during the 
present year show a continued increase in the spread of this species, 
and in the badly infested section where this beetle has been found 
abundantly during the present season enormous inroads have been 
made on the gipsy moth caterpillars and pupa, and in some cases 
it has been difficult to collect pupz even in areas that were quite 
badly infested in the early summer, this result being due entirely 
to the good work done by this beetle. It is not expected that this 
insect will ever be able to control the situation, although it is plainly 
evident that it will eventually become a powerful force in helping 
to hold the gipsy moth in check. 

One of the egg parasites of the gipsy moth, Schedius kuvane, 
which is expected to become a most useful ally and which has great 
possibilities owing to the fact that several generations develop in a 
single year, has fortunately shown positive results in the field, and 
it is probable that the species will withstand the severe New England 
winters. Another egg parasite, Anastatus bifasciatus, is reproduc- 
ing satisfactorily under natural outdoor conditions. Its spread is 
slow, and it does not develop in large numbers rapidly, since it has 
only one generation a year, but it will in time become a useful 
parasite. 

Aside from stopping the importation of brown-tail moth nests in 
large numbers, there has been no effort the present year to import 
large quantities of parasitized caterpillars from the localities from 
which good colonies have already been secured. There have been, 
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however, large importations from Spain and from Russia. An 
especial effort has been made to introduce parasites not yet received 
in this country in sufficient numbers to establish themselves. Mr. 
W. F. Fiske, in charge of the laboratory, was stationed in January 
in southern Italy, and remained there until the close of the fiscal year, 
Mr. A. F. Burgess being left in charge of the laboratory. Mr. 
Fiske’s efforts have been very successful, and he has sent over in 
large numbers four species parasitic upon gipsy moth caterpillars 
and another species which attacks gipsy moth pup, and these in 
most cases have come in excellent condition, owing to the superior 
manner in which they were packed and shipped. One of these 
species, Apanteles solitarius, has been liberated to the number of 
23,000 adults. While it is difficult to secure evidence that this species 
has reproduced, owing to the fact that the cocoons are attached 
singly to caterpillars which are often on the leaves high in the trees, 
it has been possible to determine by actual rearing from material col- 
lected in the field that some of them have passed through a single 
generation on American soil. The parasite of the pups, Chalcis 
fiavipes, has been liberated to the number of 10,000. This species had 
never before been received in sufficient numbers to make a satis- 
factory colonization. Another important parasite, previously re- 
ceived in small numbers from Russia and which was not known to 
occur in Italy, was found by Mr. Fiske in Sicily, and over 125,000 
of its living cocoons were sent to Massachusetts in good condition. 

Aside from the work of importing colonies, reproduction work, 
and checking up the results of the liberations that are made, it has 
been possible to carry on numerous minor investigations to determine 
the relation between the parasites imported and our native species, 
as well as to study the role which the former are likely to play in 
connection with various native caterpillars upon which some of 
them must depend to pass through a generation after the gipsy and 
brown-tail moths have completed their single generation. This work 
has necessitated the construction of new equipment and the develop- 
ment of more perfect rearing devices. 


ATTEMPTED IMPORTATION OF THE INSECT ENEMIES OF THE WHITE FLY. 


In July, 1910, an expert field agent of the bureau was sent abroad 
to find the original home of the white fly of the orange and to attempt 
to find the parasites or satisfactory predatory enemies. In November, 
1910, he found the white fly at Saharampur, India, under conditions 
that seemed to indicate that the white fly is indigenous to that part 
of the country. He found that it was attacked by two species of 
ladybird beetles. A preliminary shipment of these beetles by mail 
was apparently unsuccessful. Later shipments by direct steamer 
from Calcutta to Boston were also unsuccessful. At Lahore India, 
he found his first evidence of parasitism by internal parasites. A 
certain proportion of the white flies was found to contain exit holes 
of a true parasite. Upon the leaves sent in were found 5 specimens of 
a very minute parasite, which has been described as Prospaltella 
lahorensis. After visiting Java and Manila, the agent, Mr. R. S. 
Woglum, returned to India, and at the close of the fiscal year was 
engaged in an attempt to rear the parasites in sufficient numbers for 
introduction into the United States before the close of the summer. 


502 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 
IMPORTATIONS OF PARASITES OF THE ALFALFA WEEVIL 


The difficulty of fighting the recently imported alfalfa weevil in 
the alfalfa fields of Utah by mechanical and cultural means has 
started an investigation as to its parasites in its original home. Mr. 
Fiske, of the bureau, located at Naples, sent, in March and April, 
large lots of the stems of alfalfa containing eggs of an allied weevil 
parasitized by a minute parasite, all of which arrived in good condi- 
tion in Salt Lake City, the parasites emerging in numbers, and an 
attempt is now being made by agents of the bureau to establish them 
in the Utah fields. Three other species were sent later. 


IMPORTATIONS OF PARASITES OF THE IMPORTED ELM LEAF-BEETLE. 


The agent at Naples succeeded in sending over in good condition 
eggs of the imported elm leaf-beetle, parasitized by a minute chal- 
cidid—the same species imported three years ago, which has not been 
rediscovered in the open in this country. He also sent over a dip- 
terous parasite of the same insect, which also arrived in good con- 
dition. Attempts are being made to establish both of these species. 


EXPORTATIONS OF USEFUL INSECTS. 


An assistant in the bureau receiving a temporary appointment as 
entomologist to the department of agriculture of Peru, especially. 
to study the injurious work of a scale insect on cotton, has been sent 
during the year a number of shipments of a minute parasite of a 
closely allied species from Washington. It is too early to announce 
results. 

In the summer of 1910 Dr. L. P. de Bussy, biologist of the Tobacco 
Planters’ Association at Deli, Sumatra, visited the United States for 
the purpose of investigating the damage to the tobacco crop by in- 
sects and disease and to make an effort to import into Sumatra the 
parasites of a destructive tobacco worm. Shipments of an egg para- 
site of this insect have been started by agents of the bureau in Texas 
and have gone to Sumatra via Amsterdam, but information as to 
the results of these preliminary shipments has not yet reached this 
country. 

The boop asial moth having entered the Province of New Bruns- 
wick, an agent of the Central Experimental Farm of the Dominion 
of Canada has been sent there, and to him has been shipped a colony 
of a dipterous parasite which has been established in Massachusetts 
and which occurs there in very considerable abundance. 

It is considered most advisable to continue this attempt to assist 
foreign Governments in this way wherever possible, since by this 
course a most perfect understanding has been brought about among 
the workers in these lines in the different countries, and the United 
States has profited greatly by return courtesies of the same general 
character. The official economic entomologists of all of the Govern- 
ments of the world form practically a coherent body, with almost 
identical interests and with every incentive for mutual assistance. 


WORK ON INSECTS AFFECTING SOUTHERN FIELD CROPS. 


The work on insects affecting southern field crops consisted of the 
investigation of eight groups of problems, as follows: (1) The cot- 
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ton boll weevil, (2) tobacco insects, (3) sugar-cane insects, (4) rice 
insects, (5) the Argentine ant, (6) the cotton red spider, (7) cactus 
insects, (8) ticks. 

The work was conducted under the direction of Mr. W. D. Hunter, 
whose headquarters were at Dallas Tex., and branch stations were 
located at Sabinal, Tex.; Crowley, La.; New Orleans, La.; Tallulah, 
La.; Clarksville, Tenn.; Appomattox, Va.; and Batesburg, S. C. 


THE COTTON BOLL WEEVIL. 


During the year the cotton boll weevil extended its range into the 
State of Alabama. The season as a whole, however, was again very 
abnormal as regards weevil damage. On account of the peculiar 
conditions of the preceding summer and winter, as pointed out in the 
last report, a very small number of weevils issued from hibernation 
in the spring of 1910, and unprecedented drought from the start 
prevented the normal increase in the number of weevils in the field. 
In August so great was the effect of these checks that the weevil had 
done no noticeable damage to the crop in Oklahoma, and the same is 
true for a large area in northern and western Texas. Central 
Louisiana, southwestern Mississippi, and the river bottoms of the 
coastal region of Texas suffered more seriously than any other part 
of the infested region. There was a smaller increase in infested 
territory during the year than in any year since 1903. 

The most important line of work undertaken at the Delta labora- 
tory at Tallulah, La., was the testing of the possibility of the use of 
powdered arsenate of lead or other poisons in the control of the 
weevil. This work was suggested by the apparently favorable out- 
come of earlier experiments by the Louisiana Crop Pest Commission. 
The results of the year’s experiments were largely contradictory and 
inconclusive. The abnormal conditions of the season and the unu- 
sually small number of weevils present were partly the cause of this. 
Apparently successful results were obtained in certain plats, while 
others on the same plantation failed to show any profit from the use 
of poison. 

It has been found that in many quarters there are serious objections 
to the burning of the cotton plants in the fall. In regions where cot- 
ton has been cultivated for many years and the soil has been robbed 
of its humus, this objection is especially strong. 'The one best remedy 
for the weevil is the destruction of the plants in the autumn, and 
burning has been recommended by the bureau, but some plan less 
open to objection from a broad agricultural standpoint must be de- 
vised. Therefore every form or method of the burial of plants which 
could be practiced upon the plantation has been tried and compared 
against the burning of the plants at the same time. If the plants 
could be killed while standing in the autumn, an important advance 
would be gained, since it would prevent the production of the fall ~ 
broods of the weevil, which are the ones which pass through the 
winter in the greatest numbers. An important difficulty in the 
method of fall destruction now practiced is that the labor available 
is frequently insufficient to pick the crop by the time the plants 
should be uprooted, whereas 1f a method of killing the plants while 
they are still standing could be devised it would be possible to con- 
tinue picking the staple all through the winter. Tests have been 
made of various chemical means of killing the plants with this end 
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in view. There are many important practical obstacles to be over- 
come, but the work done has yielded results sufficiently definite to 
warrant hope of a successful outcome. 

The study of the parasites of the boll weevil was continued, and 
experiments were made in introducing Texas parasites at two points 
in Louisiana, namely, Crowley and Livonia. 

The study of the local modifications in the habits and life history 
of the weevil under the conditions of the Mississippi Delta was 
continued; a large number of remedies was tested, and in addition 
to poisons and repellents of various sorts a number of special ma- 
chines was investigated. The importance of trying every remedy 
suggested, in order that definite advice may be given to planters, was 
indicated during the season by the organization of a large company in 
Texas for the sale of cotton seed treated by some chemical process 
which was claimed to have the effect of making the plants immune to 
weevil attack. 

During the season the exact status of the boll weevil throughout 
the infested territory was determined. This work is necessary in 
order that the bureau may be ready to furnish information demanded 
by planters, cotton dealers, and others, and is of especial importance 
to States that are about to be invaded by the weevil. 

The advance of the boll weevil into new regions was investigated 
with care. In this work the bureau cooperated with the entomolo- 
gists of several States, notably Mississippi and Alabama. 


TOBACCO INSECT INVESTIGATIONS. 


The principal work on tobacco insects consisted of (1) investiga- 
tions of means of control of the so-called hornworms and (2) the 
investigation of the control of the so-called tobacco wireworm (Cram- 
bus caliginosellus). The headquarters for the work on hornworms 
were at Clarksville, Tenn.; those for the wireworm investigations at 
Appomattox, Va. 

The main work on the hornworms was the investigation of control 
by either chemical or cultural methods. With chemical methods 
many experiments were tried with arsenate of iron, arsenate of lead, 
Paris green, and arsenic bisulphid. The latter substance was very 
effective when applied at the rate of 2 pounds per acre—about as 
effective aS Paris green. It can be applied without the use of a 
carrier and its bulk per pound is less than that of Paris green. The 
price should be very low. This substance, however, has a caustic 
effect upon the tobacco plant, but since the product used in the ex- 
perimental work was not especially prepared for an insecticide, 
strong hopes are entertained that the especially washed product on 
_ hand for use during the present year may prove to be harmless to the 
tobacco. Some interesting points were ascertained regarding cul- 
tural methods of control of the hornworms, but the chemical means 
of reducing injury will best suit the needs of the planters. 

The work on the tobacco wireworm has progressed in a satisfactory 
manner. The previous season’s studies on the life history and sea- 
sonal history were verified and enlarged. Many experiments with 
remedies were conducted. Al] observations and experiments strength- 
ened the belief that it is only by cultural means that this pest can be 
controlled. It feeds naturally upon certain weeds, and these weeds 
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are eliminated by certain rotations of crops. In this way tobacco or 
corn, which is also attacked by the same insect, has been freed from 
injury. Thus a practical system of avoiding serious damage has 
been perfected. 

Other tobacco insects have received incidental attention. 


SUGAR-CANE INSECT INVESTIGATIONS. 


The work on sugar-cane insects was interrupted temporarily by the 
resignation of the agent in charge, who left the service August 31, 
1910, but has been continued in a satisfactory manner by his suc- 
cessor. The investigations have dealt with the means of control of 
the sugar-cane borer, the sugar-cane beetle, and the mealy bug, and 
have also included special study of the treatment of seed cane to 
prevent the infestation of new localities by serious pests. All of this 
work has been done in cooperation with the Louisiana Sugar Ex- 
periment Station. 

As the sugar-cane borer is by far the most important enemy of 
the crop in this country, the work was largely concentrated on this 
species. Extended investigation was made during the fall of 1910 
_ of the different classes of injury which this insect inflicts upon sugar 
cane, and the results have been published. Observations were also 
made and a considerable amount of valuable information was gained 
regarding the hibernation and spring emergence of the cane borer, 
the results of thorough cleaning up of the cane fields in the fall, and 
other methods of control. An interesting experiment was carried 
on to test the effect of surrounding sugar cane with different crops. 
The crops being used at present are corn and cowpeas. This experi- 

ment will require two years for completion, and will include results 
with stubble, fall plant cane, and spring plant cane. During the year 
it was announced by a member of the bureau force that the larger 
corn stalk-borer of the Eastern States is a distinct species from the 
sugar-cane borer in the South. If this distinction holds good in 
Louisiana, it will entirely upset all recommendations regarding the 
planting of corn upon cane plantations. The experiments so far car- 
ried on, however, indicate that the forms in cane and corn in Louisi- 
ana are identical, An investigation of the egg parasites of the cane 
borer was also begun. 

The sugar-cane “mealy bug appears to be restricted to certain local- 
ities in Louisiana, but threatens to become generally distributed. 
A predatory beetle was brought from California in large numbers, 
which fed for two generations upon mealy bugs, apparently with 
great success, but later died out. 

The experiments with seed cane included fumigation with hydro- 
cyanic-acid gas, lime-sulphur dip, and whale-oil soap dip, together 
with other treatments. The three just mentioned gave the best pre- 


liminary results. 
RICE INSECT INVESTIGATIONS. 


At the a aR of the fiscal year an agent was stationed at Crow- 
ley, La., to begin studies and experiments in the control of the more 
iniportant enemies of rice. The Louisiana Rice Experiment Station 
cooperated generously by furnishing laboratory facilities and access 
to a large number of experimental rice plats. The work was devoted 
principally to the rice weevil, which is the most important enemy of 
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‘rice in Louisiana and Texas. The primary work was to investigate 
the life history of this insect, concerning which very little is known. 
At the same time plans were made for testing remedial measures. 
Among the most promising of these are certain changes in manipula- 
tion of the water used for irrigation. As the insect is of an aquatic 
nature, it seems probable that deferred flooding of the field or the 
withdrawal of water for a short time during the growing season 
may result in considerable relief. Experiments with a number of 
modifications of the system of managing water were instituted at 
Crowley, in cooperation with the Louisiana Rice Experiment Sta- 
tion, and also at Stuttgart, Ark., in cooperation with the Division of 
Irrigation Investigations of the Office of Experiment Stations. 


ARGENTINE ANT INVESTIGATIONS. 


The work on the Argentine ant problem was continued. © Life-his- 
tory investigations were carried on, and experiments were made to 
discover effective means of control. Several fresh centers of infesta- 
tion were discovered, so that the area affected is much larger than 
had been supposed. Remedial work was restricted largely to experi- 
ments in orange orchards in Louisiana. Here the ant has threatened 
to destroy a very profitable industry. It was found during the pre- 
ceding year that large numbers of the ants could be attracted to 
shelter provided in boxes placed at convenient points throughout the 
groves. In many cases all of the ants in the field appeared to make 
their way into these shelters, and the experimental work in the way 
of destroying them in these shelters indicates that a very efficient 
means of control has been discovered for this insect under orchard 
conditions; but the method is not well adapted to city surroundings, 
where the ants find winter quarters under houses almost as attractive 
as the trap boxes. Hydrocyanic-acid gas was found not to have sufli- 
cient penetrating power to work with the traps, but bisulphid of 
carbon ultimately proved to be very effective and penetrated to the 
most remote corners of the trap boxes. 


COTTON RED SPIDER INVESTIGATIONS. 


Prior to 1910 some observations on the cotton red spider had been 
made by occasional trips of agents of the bureau to Batesburg, S. C., 
and other points in that State. During 1910 an agent was detailed 
for continuous work on this problem. He was stationed at Batesburg 
early in the season, and remained there until September 1. His work 
appears to have resulted in two important discoveries, both of 
which, however, are subject to verification from further studies. 
One of the discoveries is that the red spider does not pass the 
winter in the cotton fields, but spreads into the fields from a small 
number of wild or cultivated plants which remain green during the 
winter and afford it an opportunity for early breeding in the spring. 
The second discovery is that a modification of the well-known lime- 
sulphur mixture, if applied with sufficient thoroughness, will destroy 
the red spider in all stages. Rs, 

Experiments in cultural methods of controlling this pest were 
conducted. Unfortunately, however, it appears doubtful at the pres- 
ent time whether such methods will furnish means satisfactory to 
the planters. 
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The work in cactus insect investigations was completed during the 
year, and the results are about to appear in a bulletin of the bureau. 


INVESTIGATIONS OF INSECTS DAMAGING FORESTS. 


The work of the bureau on forest insects carried on during the 
year under the direct supervision of Dr. A. D. Hopkins has related 
especially to practical demonstrations and direct instructions and 
advice in the field on the results of investigations which have been 
carried on in past years. It is fortunate that the work has arrived 
at the stage where confident directions can be given so that large- 
scale practical demonstrations can be made with the certainty of 
beneficial results. The principal work has been carried on from a 
field station located at Columbia Falls, Mont., and at one located at 
Baker, Oreg. Investigations have also been carried on by experts 
in the District of Columbia, Virginia, Maryland, Pennsylvania, 
New York, Alabama, Georgia, South Carolina, North Carolina, Ore- 
gon, California, and Montana. Information has been disseminated to 
forest owners in nearly all of the States and Territories, and to the 
Federal officials of this department and the Interior Department, re- 
lating to damage to timber on National Forests, national parks, 
Indian reservations, and the public domains. The progress of the 
work generally has been very satisfactory. 

The principal depredations of the year have been by the Den- 
droctonus beetles on the pines, spruce, and Douglas fir of the North- 
west and Pacific Coast States and on the pine of the Southern States. 
As knowledge increases of the actual losses of merchantable timber 
caused principally by these beetles, it appears that former estimates 
have been conservative and that these beetles are in fact one of the 
principal factors in causing the enormous continued waste of the most 
valuable timber resources of the Rocky Mountains, the Pacific coast, 
and the Southern States. During the summer and fall of 1910 and 
the spring of 1911 there has been a very alarming outbreak of the 
southern pine beetle in the South Atlantic and Gulf States, and it 
is evident that unless concerted action is taken by the owners of 
pine in these States during the coming fall and winter a large per- 
centage of the pine will be dead within the next two years. 

It is significant of the practical nature of the methods of con- 
trol recommended by the bureau and of the practical demonstra- 
tions that have been carried on that no complaints of depredations 
have come to the bureau during the year from the areas in Colo- 
rado and Montana where control work was carried on in previous 
years according to the instructions of the bureau. The same may 
be said for seasoned forest products which are damaged by the 
powder-post beetles; very few complaints have been made during 
the year by manufacturers and dealers who have heretofore suf- 
fered extensive losses from this source. 


DEMONSTRATION WORK AND BESULTS. 


The results of the demonstration work carried on last year in co- 
operation with private owners in the vicinity of Columbia Falls, 
Mont., in which over 10,000 trees were treated, are most gratifying, 
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since, instead of the former annual death of more than 10,000 trees 
within the area, there were this year only 2,000 requiring treatment 
within an area of more than 100 square miles. This is undoubtedly 
the direct result of the control work, which costs nothing, because the 
treated trees, when utilized for fuel and lumber, are worth far more 
than the cost of treatment. 

Under an arrangement with the Interior Department by which 
that department allotted $700 for insect-control work on the Glacier 
National Park under the immediate instructions of an expert from 
this bureau, 1,295 trees in the vicinity of McDonald Lake were 
treated during the year, and present conditions indicate that the 
work has been successful in arresting the spread of the damage. 

Investigations by an expert in the Black Hills during the summer 
of 1910 show that an end has come to the extensive depredations 
which have been continuous during the past 10 years and which 
have resulted in the death of at least 60 per cent of the merchantable 
timber of the area. These depredations were already diminishing 
in 1907, so that the treatment of probably not more than 10 per 
cent of the merchantable sized trees infested in 1907 and 40 per cent 
of those infested in 1908, in connection with the natural increase of 
factors detrimental to the beetles, was sufficient to end the trouble. 

The most extensive control work that has been attempted in this 
country was undertaken in northeastern Oregon in the fall of 1910 
and completed on June 30, 1911. The work was done in cooperation 
with the Forest Service, private owners, and the General Land Office 
of the Department of the Interior, under an arrangement by which 
the Federal and private owners of the timber furnished the money 
necessary for carrying on the control work under the immediate 
supervision of experts from this bureau. 

The preliminary reports indicate that 27,158 trees were treated at 
a cost of $33,180 to the Forest Service, and that 6,853 trees were 
treated at a cast of $2,806 to private owners; the total of 34,011 trees 
at a total cost of $35,986. More than 100 men were engaged in the 
work during May and June. The results of this large control dem- 
onstration can not be known until the close of the fiscal year 1912, 
but it is believed that they will prove to be successful and that the 
demonstration of methods and training of men for control work will 
be of the very greatest value in the future. 

A review of the control work carried on in the Rocky Mountain 
region under instructions from this bureau or according to its rec- 
ommendations shows that since the forest-insect service was estab- 
lished in July, 1902, over 155,400 trees have been treated at an ulti- 
mate cost of $31,211; 114,607 trees having been utilized, so as to more 
than cover the cost of treatment, while 44,519 trees were treated at 
a direct expense of $30,925. 

It is estimated that the timber saved as the direct result of control 
work represents a stumpage value of over $2,000,000. 


INSECT DAMAGE TO TELEPHONE AND TELEGRAPH POLES. 


During the past year it has been determined through special investi- 
gations conducted by the bureau in cooperation with telephone and 
telegraph companies that serious and extensive damage is being done 
in certain localities to standing poles by wood-boring insects. The 
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principal injury consists in large mines in the wood near the line 
of contact with the ground, necessitating the frequent resetting and 
even replacement of the damaged poles. The character and habits 
of these insects have been studied during the year, and one of them 
has been shown to have damaged seriously from 10 to 15 per cent of 
the chestnut poles which have been set in the ground for from 10 to 
12 years in lines in North Carolina, Virginia, West Virginia, Mary- 
land, and the District of Columbia. The same insect has also seri- 
ously damaged a considerable proportion of the arborvite telephone 
poles in part of a line in Illinois. It has been found that by impreg- 
nating the poles with creosote, either by the open-tank process or by 
the cylinder-pressure process, the poles can be effectively protected. 
The same line of investigation has been extended from the telegraph 
and telephone poles to mine props and crossties. 


INVESTIGATIONS OF INSECTS DAMAGING DECIDUOUS FRUIT TREES. 


The investigations of insects damaging deciduous fruit trees have 
been carried on as before under the direct supervision of Mr. A. L. 
Quaintance. Several of last year’s projects have been continued, 
and with the spring of 1907 certain additional investigations were 
entered upon. 


THE PEAR THRIPS. 


Further details in the life and habits of the pear thrips, a serious 
enemy of deciduous fruit in California, have been investigated, espe- 
cial attention having been given to determining the variations in time 
of appearance of the adults on the trees in the spring due to climatic 
conditions. Weather conditions obtaining during the spring of 1911 
considerably modified the behavior of the insects, and they emerged 
from the ground over a considerably longer period than usual and 
were much less abundant at a given time than during former years. 
For this reason spraying operations against the adults were not as 
effectual as heretofore, and spraying against the larve, later appear- 
ing, was of correspondingly greater importance. 

The spraying experiments under way in orchards during 1910 
were quite successful, as shown by the condition of crops on sprayed 
and unsprayed plats at picking time of the fruit in the fall. Thus, 
in the case of prunes in the Santa Clara Valley, the yield from a 
sprayed block was 367.93 boxes per acre, with a value of $320.82, as 
compared with a yield of 7 boxes per acre on the unsprayed block, 
with a value of $6.65. On a block of trees thoroughly plowed and 
cross-plowed in the fall for the destruction of pupx in the ground 
the yield was 85.65 boxes per acre, with a value of $74.85. 

In another orchard the yield from 300 trees, which had been 
thoroughly plowed the fall previously and given three spray applica- 
tions in the spring, was 136.08 boxes per acre, with a value 
of $190.08, while on an adjacent block of 98 trees, which received 
thorough cultivation in the fall, but no spray applications in the 
spring, the yield per acre was 26.46 boxes per acre, with a value of 
$34.02. From the check block, which received no cultivation or 
rene the yield was but 2 boxes of fruit per acre, with a value 
of $2.59. 
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In addition to the benefits in increasing the yield by plowing and 
spraying operations, in the case of prunes the treatment greatly in- 
creases the value of the crop by preventing scabbiness of fruit, which 
greatly reduces its market value. 

The operations in Contra Costa County were likewise notably suc- 
cessful. Thus, in the case of Bartlett pears, 550 trees which received 
two spray applications against the adults and a portion of the trees 
receiving a third application against the larve, all trees without ex- 
ception came into full bloom, while the untreated adjacent trees 
showed only a few scattered blossoms, and these were badly injured. 
The yield of No. 1 fruit from the 550 sprayed trees was 1,700 boxes 
and of No. 2 fruit 150 boxes, with a total value for the entire crop 
of $1,435, or about $2.60 per tree. The unsprayed trees gave a yield 
of less than one-fourth box per tree, the fruit being much scarred, 
misshapen, and unmerchantable, and worth not over 123 cents per 
tree, thus showing a net benefit from spraying of $2.125 per tree, or 
approximately $225 per acre. 

Spraying cherries in Sacramento County also gave satisfactory 
results. Thus, the net value of fruit per tree in the sprayed blocks 
was $8.99, as compared with the valuation of fruit from unsprayed 
trees of $0.789 per tree. Deducting the cost of spraying, there is 
shown a net gain per tree of $7.49 for spraying, or approximately 
$889.80 per acre. 

Results of experiments and life-history studies of the thrips were 
published in Circular 131 of the Bureau of Entomology, issued in 
January, 1911, which was widely distributed to fruit growers in the 
infested territory. This publication resulted in a notably increased 
interest on the part of orchardists in the warfare against this pest. 
A large number of fruit growers in the Santa Clara Valley and else- 
where provided themselves with power and other spraying appa- 
ratus, and a large amount of spraying was accomplished. 

Tn the bureau’s field work in the spring of 1911 several orchards 
were selected for settling additional points which had come up and. 
particularly for carrying out large-scale demonstration spraying. 

Agents of the bureau have endeavored to keep in close touch with 
orchardists, giving them instructions in the preparation and use of © 
sprays, and it is believed that the growers for the most part are now 
fairly familiar with the rather exacting conditions for successful 
thrips spraying. 

The territory infested by the pear thrips from all available infor- 
mation has apparently not materially increased during the past year. 
Increased injuries, however, in the Courtland district have been the 
subject of considerable complaint by growers there located, and it is 
planned to locate a man in that district during the spraying period 
another spring. 


THE CODLING MOTH. 


Work on the codling moth, an important apple pest, has been con- 
tinued largely along the lines followed during previous years. The 
detailed life-history studies of the insect, in progress in different 
fruit regions, are being satisfactorily accomplished, and it will be 
possible, it is thought, to conclude these observations in the Michigan 
fruit belt at the close of the present growing season. The studies 
in Santa Clara Valley, Cal., are also nearing completion. The life- 
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history investigations alluded to in my last report as in progress in 
northwestern Pennsylvania have been completed and the results 
reported upon in Bulletin 80, Part VI. Additional studies of this 
character will be undertaken another season, if practicable, in the 
Southwest, perhaps in Arizona or New Mexico, and in the Southeast, 
possibly in northern Georgia. It is also hoped to make arrangements 
for similar work in some of the important fruit districts in the arid 
valleys of the West, where conditions are such that the pest is espe- 
cially troublesome. 

The experiments in progress during 1910 to test the relative merits 
of the one-spray versus the usual schedule of applications in the 
control of the codling moth did not, on account of the comparatively 
little injury in the orchards treated, furnish marked results, so 
that this work was continued, beginning with the spring of 1911. 
The experiments are in progress in Kansas, Delaware, West Vir- 
ginia, and Michigan, and it is hoped that the results of this season’s 
work will permit of final conclusions on the subject. 

In conjunction with the one-spray work, demonstrations in spray- 
ing are in progress in the localities mentioned, designed especially 
for the benefit of orchardists. Careful records are being kept of the 
costs and benefits of the work, so that results may be stated in terms 
of dollars and cents. The field work also includes the use of several 
different arsenicals that further information may be obtained regard- 
ing their comparative value. 

The growing importance of the apple-growing industry through- 
out the Appalachian Mountain region, especially in the Virginias, 
North Carolina, and Maryland, has rendered desirable more accurate 
information relative to the variations in the life and habits of the 
codling moth due to location, especially as bearing on the times when 
spraying applications should be made to secure the maximum benefit. 
A thoroughgoing study of the insect throughout this region was 
therefore undertaken, beginning with the spring of 1911, and the 
work assigned to two men, with headquarters in West Virginia. 
Careful records are being obtained in orchards in both valley and 
mountain regions, and in the latter case from some localities repre- 
senting considerable altitudes. 

The life-history studies of the codling moth in the Ignacio Valley 
in California, and the spraying experiments in progress on pears, 
mentioned in the last report, were completed, and the work reported 
upon in Bulletin 97, Part II. The results obtained show that it is 
entirely practicable largely to prevent loss of pears from this insect 
by timely spraying, and recommendations of the bureau have already 
been largely adopted by pear growers. 


THE PLUM CURCULIO., 


The spraying demonstration and experimental work for the plum 
curculio in the South in progress during 1910, in cooperation with 
the Bureau of Plant Industry, was successfully completed and the 
results given in Farmers’ Bulletin 440, issued in March, 1911. The 
results obtained were quite as favorable as those secured during the 
previous year, and show conclusively the entire practicability of 
controlling the plum curculio and certain important peach diseases 
by the use of a combined spray of arsenate of lead and self-boiled 
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lime-sulphur wash. As a result of the department’s work on peach 
spraying for these troubles, the practice is now followed by a very 
large number of peach growers. A total of probably 4,500,000 to 
5,000,000 trees was sprayed with this mixture during 1910. 

Beginning with the spring of 1911 the demonstration work was 
continued, but located in certain Middle Atlantic and Northern 
States, as representing distinctly different climatic conditions. Work 
is in progress in Delaware, West Virginia, and Michigan; and, in 
addition to work on the peach, plums and cherries are also being 
treated. In connection with the one-spray and demonstration spray- 
ing of the apple against the codling moth, results are also being ob- 
tained as to the effect of these treatments on the plum curculio. 

A thoroughgoing life-history investigation of the curculio was 
begun in 1905 in conjunction with other work at several of the 
bureau’s field laboratories and in the insectary in Washington. A 
large amount of information has now been accumulated on the 
growth and development of the insect in widely separated localities, 
as in western New York, in Michigan, in the environs of Washing- 
ton, D. C., in Georgia, and in Arkansas. These studies sufficiently 
cover its range of distribution and indicate important variations in 
its habits and behavior. A full report embodying the results of these 
investigations has been prepared and submitted for publication. 


MISCELLANEOUS APPLE INSECT INVESTIGATIONS. 


For some time it has been desired to begin a study of certain im- 
portant apple pests which, though of less economic importance than 
the codling moth and San José scale, are nevertheless very trouble- 
some, and each year cost apple growers a large amount in loss of 
trees, labor, etc. 

APPLE-TREE BORERS.—Principally two species of coleopterous borers 
infest the apple. An investigation of the life and habits of these 
insects was begun in the spring of 1911, and attention will be given 
to determining, if possible, economic methods for the protection of 
trees from their ravages. 

Wootty apple apuis.—An investigation of this serious pest has 
also been started and will include an inquiry into its life and habits 
and the use of remedies for preventing or lessening iujuries in or- 
chards and nurseries, 

THE FRUIT-TREE LEAF-ROLLER.—Much complaint of ravages by this 
insect (Archips argyrospila) is received every year from the South- 
west, notably New Mexico and central Kansas. In connection with 
other work in the Southwest, a life-history study of this leaf-roller 
is in progress, and experimental work for its control is being carried 
out in New Mexico. 


MISCELLANEOUS GRAPE INSECTS. 


Several important insect enemies of the grape were given attention 
during the season of 1910, the work being located at North East, Pa. 
These were the rose-chafer, the grape leafhopper, and the grape 
berry moth. 

The rose-chafer has continued quite troublesome in vineyards, es- 
pecially in regions where sandy soils predominate. Investigations 
of this insect are being continued the present season, and further data 
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will be obtained on its life history. Especial attention, however, is 
being given to determining remedies for its control in vineyards, and 
to protect other crops that are subject to attack. The results of last 
season’s work were very encouraging, and the demand for informa- 
tion on the subject by vineyardists rendered it desirable to furnish a 
preliminary report, which was issued as Bulletin 97, Part ILI. 

The grape leafhopper, always present in vineyards, periodically 
becomes abnormally abundant and destructive. This insect is now 
much in evidence in vineyards in western New York and the Erie 
Valley, and its injuries have been so severe as to require attention. 
The work carried out during 1910 indicated that much benefit would 
result by the timely use of strong nicotine sprays, and further ex- 
periments are in progress with this and other washes during the 
season of 1911. A preliminary report embodying the results of 1910 
has been published as Bulletin 97, Part I. 

The grape berry moth, alluded to in former reports, is of irregular 
occurrence in vineyards, though often very destructive. it has thus 
been difficult to obtain suitably infested vineyards for proper experi- 
mentation, though much information has been obtained on the life 
history of the pest. In order to obtain final data on the use of cer- 
tain sprays against this insect a badly infested vineyard in the neigh- 
borhood of Sandusky, Ohio, is being used the present season for ex- 
perimental work. In addition to the use of arsenicals, test is being 
made of the possible value of nicotine sprays, which have recently 
come into much use against nearly related insects in France. 


GRAPE PHYLLOXERA INVESTIGATIONS. 


A detailed life-history investigation of the grape phylloxera, a 
serious grape pest, was begun in the spring of 1911, with headquarters 
at Walnut Creek, Cal. The study will include its complete life cycle 
and methods and rate of reproduction, and especial attention will be 
given to its means of dispersal under California conditions. Infor- 
mation is also being collected on the history, present distribution, 
destructiveness, and spread of the insect in that State. In coopera- 
tion with the Bureau of Plant Industry, experiments are in progress 
to determine the degree of resistance to the insect of roots of different 
varieties of grapes. The plants are given colonies of the insect by 
grafting into the roots pieces of infested roots, and the degree of 
resistance will be learned by noting the behavior and multiplication 
of the insects themselves, in addition to the condition of the vines. 
with which phase of the subject the Bureau of Plant Industry is 
concerned. 

PARASITIC AND PREDACEOUS INSECTS. 


As indicated in the report for 1910, it was planned to establish 
a laboratory for the detailed study and rearing of parasitic and 
predatory insect enemies of various deciduous-fruit insects. This 
laboratory has been established and work has been begun. Especial 
attention is being given to the study of the life histories of certain 
hymenopterous parasites of the codling moth and plum curculio and 
also to the study of life histories of certain coccinellid beetles preda- 
tory on plant-lice and scale insects. It is hoped that these studies 
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will result in information which will permit of the propagation in 
numbers of these beneficial forms and which will also contribute to 
their more ready establishment in orchards. 


INSECTICIDE INVESTIGATIONS, 


Laboratory and field experiments have been continued with various 
insecticides, especially lime and sulphur preparations, several arseni- 
cals and other toxic substances as possible substitutes for these, 
nicotine sprays, distillate emulsions, ete. 

It has appeared that recommendations as to the amount in propor- 
tion to water of a given arsenical, as arsenate of lead, which should 
be used in sprays in the control of certain important pests, are more 
or less arbitrary and not based on sufficient experimental work. On 
account of the present large annual use of arsenical sprays, it is very 
important to know the minimum amount of arsenic required to con- 
trol a given insect satisfactorily, thus avoiding the waste resulting 
from the use of an unnecessarily large amount. Some experiments 
have therefore been undertaken to determine as exactly as possible 
the quantity of arsenate of lead which should be employed satisfac- 
torily to control the codling moth and plum curculio on apples and 
peaches. The experiments cover the use of arsenate of lead at 
strengths ranging from one-half pound to 5 or 6 pounds per 50 
gallons of water. 


CEREAL AND FORAGE PLANT INSECT INVESTIGATIONS. 


The cereal and forage plant insect investigations, carried on under 
the immediate direction of Mr. F. M. Webster, have shown good 
results and have opened up several new problems of importance, 


WORK ON THE SO-CALLED GREEN BUG. 


A threatened outbreak of the so-called green bug demanded atten- 
tion from a number of members of the force. The manuscript for 
a bulletin on this pest has been completed and now awaits publica- 
tion. In future it will be necessary to keep the whole southwestern 
country under continued surveillance in the fall in order to be able 
to warn farmers of impending danger from this pest. 


WORK ON THE JOINTWORM. 


Work on the jointworm has been continued. The damage caused 
by the insect was less in Ohio and Indiana than during the two pre- 
vious years, probably due to the attacks upon it of the predaceous 
mite Pediculoides ventricosus. As indicating the excessive abund- 
ance of this mite in some parts of the country, Dr. Jay F. Scham- 
berg, a leading dermatologist of Philadelphia, Pa., reported that— 


In August, 1910, the National Guard of Pennsylvania was encamped at Get- 
tysburg in a wheat field opposite the battle field of Gettysburg. The Third 
Regiment of Pennsylvania used straw in the soldiers’ sleeping bags. About 
300 men were attacked with grain itch. This information was received from . 
Dr. Luburg, of Philadelphia, assistant surgeon of the regiment. The First 
Regiment, which was encamped close by, had straw supplied to it, but Dr. 
Turnbill, the surgeon, would not permit it to-be used. Some few cases of grain 
itch developed among the men of this regiment. The straw was reported as 
received from a source in Gettysburg. 
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HESSIAN FLY INVESTIGATIONS. 


Most of the investigation of the Hessian fly has been carried out 

in western Washington and Oregon, and comprises not only studies 
- of parasites but efforts to spread the Polygnotus that has been so 
successfully introduced from Kansas. Besides this, considerable at- 
tention has been given to the effect of humidity on the hatching of 
the eggs of the fly, for the purpose of finding out whether wheat 
grown in arid regions by dry-land farming may not be safe from 
Hessian fly attack, because of the impossibility of the fly existing 
there. 

In the East considerable damage has been done in some localities 
and an effort has been made to collect data relative to the time when 
seriously ravaged fields were sown. In all cases the sowings were 
found to have been made earlier than the experimental sowings car- 
ried on during past years by the bureau, indicated as safe. 


THE NEW MEXICO RANGE CATERPILLAR, 


Dry weather during the period of egg hatching last summer ap- 
peared to destroy the vitality of many eggs of the New Mexico range 
caterpillar. Beyond a surveillance of the country to determine the 
spread of the pest, little progress has been made in the work on this 
species. 

THE ALFALFA WEEVIL 


The situation regarding the alfalfa weevil is continually becoming 
more serious and alarming. The last Congress made immediately 
available $10,000 for this investigation. With this fund work was 
begun April 1, 1911. 

During the first half of the fiscal year an expert of the bureau, 
working in cooperation with the Utah Agricultural Experiment Sta- 
tion, traced the spread of the insect from Salt Lake southward to 
Springville and north to near Ogden, west to beyond Tooele, and 
east to near the borders of Wyoming and Colorado. Judging from 
what has been observed between Salt Lake City and Ogden and be- 
tween Ogden and Brigham, the uniform normal spread of the pest is 
about 30 miles each year, though circumstances may greatly change 
this. During the last half of the fiscal year, with the aid of the new 
appropriation, a great number of experiments was carried out with 
mechanical contrivances for destroying the pest in infested alfalfa 
fields and thereby protecting the second and third crops. As else- 
where stated, through the aid of an agent in Italy four and probably 
five species of parasites have been transported from Italy to Utah and 
colonized in the fields. The results of this work can only be learned 
next spring, when the parasites should appear in the fields. Thus 
the work has divided itself into three sections—marking the spread 
of the pest, devising mechanical contrivances for its control in the 
field, and the introduction of parasites. 


WHITE GRUB INVESTIGATIONS, 


Investigations of the several species of Lachnosterna in different 
parts of the country were taken up, and considerable work has been 
done in New York, Pennsylvania, and Indiana. The present inten- 
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tion is to carry out a thorough and systematic investigation, over the 
entire area of distribution, of the economic relations of these insects 
to the production of grains and forage crops. This involves the 
greater portion of the time of several assistants. 


WIREWORM INVESTIGATIONS. ; 


An investigation of wireworms, which are very destructive insects, 
was begun two years ago in eastern Washington, and also to a limited 
extent in the Eastern States. Investigations of the species attack- 
ing wheat and corn in the extreme Northwest will probably be fin- 
ished the present year and facts be in shape for publication. The 
beginnings that have been made in the investigation of these insects 
throughout the East and Middle West are being continued and 
extended. 

CLOVER AND ALFALFA SEED CHALCIS. 


So destructive has the clover and alfalfa seed chalcis become to 
alfalfa seed, especially in the Western States, that its destruction has 
become a serious obstacle to the production of alfalfa seed. A 
thorough investigation of the species has been taken up and consid- 
erable progress made in Arizona, Kansas, and Utah. It is also being 
ee ot as a clover-seed insect throughout the East and Middle 

est. 


THE CORN LEAF-APHIS. 


The corn leaf-aphis (Aphis maidis) has received considerable atten- 
tion in the North, not on account of its destructive habits—for it is 
a comparatively harmless insect there—but because of its supposed 
relation to the corn root-aphis. In the South, however, it is injurious 
to the barley crop, and the damage is very serious along the Mexican 
border from the Gulf to the Pacific and extending northward for a 
considerable distance. An effort is being put forth by the farmer 
to find some kind of grain that can be grown in that part of the 
country. So far it would seem that but for the attacks of this insect 
barley might be grown profitably and thereby solve this problem. 
In order to aid in the efforts of farmers over the area indicated, 
extended investigations of the species have been undertaken along 
the southern border of the country. 


COWPEA AND SOY BEAN INSECTS, 


The investigations of the cowpea curculio have been concluded 
and the results published in Bulletin 85, Part VIII, of this bureau. 
The area over which cowpeas and soy beans are at present being 
grown has become very extensive and is constantly increasing. An 
investigation of the insect enemies of these two forage crops has been 
undertaken by two assistants of the bureau and a portion of their 
investigations will probably be ready for publication during the 
coming fiscal year. 

OTHER INVESTIGATIONS, 


The investigation of the alfalfa butterfly in southern California 
has been carried to a point where practical information has been 
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secured, and as this seemed to be of considerable importance to the 
farmers, this information has been published in the form of a cir- 
cular, while the investigations are being continued. 

The investigation of the new gallfly attacking seed pods of alfalfa 
in Arizoua and New Mexico is also being continued, as well as inves- 
tigations of the southern corn leaf weevil. 

The investigation of the relation of leafhoppers to the cultiva- 
tion of grains and grasses has been included in a manuscript now 
ready for publication. 

A number of destructive insects not heretofore known to the farmers 
of the United States has been found about Brownsville, Tex., and 
‘their habits are being investigated with a view of finding out to what 
extent they may become injurious in the South. 

A new rootworm has proved destructive to corn, sorghum, and mil- 
let. It is being investigated in both Texas and Arizona. 

Two species of thrips not only injure the foliage of alfalfa in the 
Western States, but there is good evidence that they are involved in 
the blighting of the blossom. These two species are being investi- 
gated in southern California and Arizona, the accumulated data be- 
ing nearly ready for publication in the case of one species. A third 
species is being investigated in Oregon and Washington. 

A species of Eleodes has been destructively abundant in Wash- 
ington, the larve working a great deal of injury in wheat fields. 
This problem is likely to be completed during the present calendar 
year. 

The investigations of the maize billbug have been completed and 
the results published in Bulletin 95, Part II. A similar investigation 
of an allied species, Sphenophorus callosus, is under way and definite 
results will be published, together with practical measures for 
methods of preventing a repetition of the serious damages to corn 
that have occurred in the past. 

Next to wireworms and white grubs, the most destructive insects 
in cornfields, particularly where corn follows grass crops, are the 
corn webworms, and investigations of these insects have been taken 
up in Ohio, New York, Pennsylvania, Delaware, and North Caro- 
lina. Probably a number of years will be required for the com- 
pletion of these investigations. 

Investigations of cutworms and experiments for their control in 
cornfields have also been undertaken in several States. 


WORK ON INSECTS AFFECTING VEGETABLE CROPS. 


The work on insects affecting vegetable crops, carried on as here- 
tofore under the direction of Dr. F. H. Chittenden, has during the 
year comprised investigations at several field stations in different 
parts of the country, where habits and life histories of truck-crop 
insects have been studied and where experiments have been made 
with different remedies with very considerable success. New in- 
secticidal compounds have been tested and satisfactory field demon- 
strations have been made against some of the most important truck- 
crop pests. 
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INVESTIGATIONS IN TIDEWATER VIRGINIA. 


The work in tidewater Virginia, mentioned in the last report, was 
continued through the year. Several species of plant-lice were ex- 
perimented with, especially the cabbage aphis, the pea aphis, and the 
spinach aphis, and it was found after experimentation with various 
substances that nicotine sulphate, 1 part to 900 of water, with the 
addition of a little whale-oil soap, brought about the most effective 
results. Whale-oil soap at the rate of 5 pounds to 50 gallons of water 
gave practically the same results, but was injurious to the plants. _ 

In the course of experiments to stop the injury of grasshoppers to 
kale, it was found that an application of whale-oil soap, 4 pounds to. 
50 gallons of water, completely checked the invasion of this pest, 
maine the plants so distasteful that the grasshoppers soon left the 

eld. 

An interesting experiment was made with the use of a plumber’s 
gasoline torch against the harlequin cabbage bug, and it was found 
that upon horse-radish 95 per cent could be destroyed by the torch 
without injury to the plants. 

A lengthy series of experiments was made against the Colorado 
potato beetle with arsenite of zinc and lead chromate in comparison 
with better-known poisons. The lead chromate had little effect, 
whereas the arsenite of zinc at the rate of 14 pounds to 50 gallons of 
water was fairly effective. 

An interesting series of experiments against earthworms on lawns 
was carried on, and the best results seemed to follow the use of kero- 
sene emulsion, together with a proprietary compound composed of a 
mixture of 24 per cent soda soap and 20.50 per cent of fatty matter, 
combined with some less active ingredient. 


INVESTIGATIONS IN SOUTHERN TEXAS. 


In Texas much work was done on the onion thrips, an insect which 
damaged 25 per cent of the onion crop of Texas during the season 
1910-11. When spraying was begun sufficiently early—that is to say, 
before the plants had begun to curl and before the ends of the leaves 
had begun to die—good results were gained. The insecticides which 
have given the most favorable results are nicotine solutions combined 
with whale-oil soap, strong turpentine soap, lye-sulphur, and the 
lime-sulphur solutions. Kerosene emulsion was used to some extent, 
but, owing to the hardness of the water in southern Texas, it was 
very difficult to secure an emulsion that would remain stable long 
enough to be applied. More work must be done in order to devise 
some method of spraying that will lessen the number of applications 
and to perfect a machine which will cover more than one row at a 
time without injuring the onions. 

The seed-corn maggot caused damage to onions and other truck, 
especially beans, in the lower Rio Grande Valley, and the injury was 
greatest where cottonseed meal or other decaying organic matter 
was used as a fertilizer. The damage was almost entirely to the 
first planting, and where this approximated 50 per cent the entire 
crop was plowed up and destroyed by fire. The soil was cultivated 
in some form daily for about a week, and then a second planting 
was made of the field. This second planting did not suffer. 
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A number of other insects was studied, especially the cabbage 
aphis, the cucumber beetles, the garden webworm, and the sugar-beet 
webworm, and all were controlled by appropriate sprays. 

The blister beetles did considerable damage to eggplant, beets, and 
potatoes. One application of arsenate of lead, 3 pounds to 50 gallons 
of water, checked their ravages. In five days after spraying not a 
living beetle was to be found in the field. 


INVESTIGATIONS IN CALIFORNIA, 


The principal work in California was conducted on the beet root 
aphis, the bean thrips, the celery leaf-tyer, and the strawberry white 
fly. The full life history of the beet root-aphis was worked out. 

The bean thrips was the subject of an especial investigation. Its 
life history and different food plants were studied, and it was found 
that it is subject in one locality to attack by a very minute parasite. 
This is the first record of a hymenopterous parasite attacking any 
species of thrips, and it may be that the discovery will be one of 
importance if the parasite can be reared in numbers and induced to 
attack other species of thrips, as the pear thrips or the orange 
thrips. 

The strawberry white fly was discovered late in September, causing 
extensive damage to strawberries in the San Gabriel Valley. This is 
the first record of this insect in California, and it has evidently been 
introduced into the State on nursery stock; in fact, in a shipment of 
four crates by express from Tennessee that was examined, the plants 
were found to be infested with the larve and pupe of this insect. 
Since that time it has been found over almost the entire State. It 
seems to breed continuously throughout the season in California, 
and for this reason it is likely to become a more serious pest in Cali- 
fornia than in the East. Experiments showed that where plants are 
fumigated with hydrocyanic-acid gas before they are set out they 
can be freed from the pest. 

The most serious attacks upon the sugar beet in southern Cali- 
fornia were by cutworms. In this part of the State alone over 1,000 
acres had to be replanted. It was shown that where the first plant- 
ing had been destroyed the second planting could be protected by the 
use of dry poisoned bait at a cost of from 40 to 50 cents per acre. 
If the attack is noticed in time the beets can be protected from in- 
jury by cutworms by the use of some bait at a cost of not over $1.50 
per acre, while to replant represents an outlay of fully $5 to the acre. 
Farther north another agent with headquarters at Sacramento began 
work in January, 1911, but his work so far has been only preliminary. 


INVESTIGATIONS AT ROCKY FORD, COLO. 


Beginning with March, 1911, an agent was placed again at Rocky 
Ford, Colo., and began work upon the beet webworm, the beet army 
worm, the so-called alkali bug, and the onion thrips. The extensive 
damage to sugar beets, cantaloupes, beans, and other crops during 
1910 by grasshoppers also led to work upon these insects. Studies 
have been begun upon the flea-beetles damaging sugar beets and 
upon the sugar-beet leafhoppers. 
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WORK IN INDIANA, 


Although the onion thrips has been the subject of investigation for 
the past four years in Florida, Colorado, California, and especially in 
southern Texas, an outbreak of this insect in the vicinity of Knox, 
Ind., covered an entirely new region where conditions are quite differ- 
ent. Damage from the thrips in that region during 1910 was esti- 
mated at $54,000 and undoubtedly will prove much greater in 1911, 
as the acreage devoted to this crop has been doubled. Here the mis- 
take has been that the growers do not begin work upon the thrips in 
time. Experiments are now going on and new adjustments are being 
made on sprayers which will undoubtedly give excellent results. 

Cutworms damaged onions in this region during May and early 
June, and about 400 acres were treated with the usual bran-mash 
remedy with excellent results. 


OTHER WORK. 


Investigation of insects injurious to late cauliflower and related 
crops on Long Island has been begun. 

Work upon asparagus insects has been taken up in Maryland, and 
the egg parasite of the asparagus beetle has been imported from 
Massachusetts. 

Although the sprays tested have been found to be effective against 
oe ueate on the various truck crops in tidewater Virginia, it has 

een deemed worth while to import ladybird beetles in the effort to 
hold the plant-lice distinctly in check. The spotted ladybird has 
been introduced from New Jersey and liberated at Warrenton, Va., 
with promising results. In cooperation with the California State 
Horticultural Commission 60,000 beetles were sent from California 
for liberation near Norfolk. The species was the so-called converg- 
ent ladybird. The main object of this last introduction was to en- 
deavor to keep the spinach aphis under control in this way, since the 
growth of the spinach plant is such that it is very difficult to reach 
the plant-lice with a spray. 

Work on hop insects has been taken up in California, and the hop 
flea-beetle, the red spider of the hop, and the hop aphis have been 
studied. Excellent reports of progress in the control of these insects 
have been made. 


WORK ON INSECTS AFFECTING CITRUS FRUITS. 


The work on insects affecting citrus and other subtropical fruits 
is carried on under the direct supervision of the assistant entomolo- 
gist, Mr. C. L. Marlatt. The principal subjects under investigation 
have been the white fly in Florida and the orange thrips in Califor- 
nia, together with certain minor or newly introduced insect pests, 
chiefly in Florida. The hydrocyanic-acid gas fumigation investiga- 
tion was completed July, 1910, and was discontinued during the last 
fiscal year. 

WORK ON THE WHITE FLY IN FLORIDA. 


It was indicated in the report of last year that the main features 
of the Florida white-fly investigation were approaching completion. 
The life-history studies, fumigation experiments, and control by 
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fungous disease have been carried out probably in sufficient fullness 
and detail, and the final reports covering these subjects are now in 
press or practically ready for publication. Aside from the com- 
pletion and reporting on these subjects, the chief work of the year 
has been experimental testing and demonstration of the value of 
different spray applications. The conditions of Florida cit-us culture 
are such that very often gas treatment is too expensive, especially 
with an insect such as the white fly, where reinfestation from neigh- 
boring neglected groves is very easy. Hence the necessity of deter- 
mining the most practicable and effective spray applications, which 
are much cheaper, for a single treatment at least, than hydrocyanic- 
acid gas fumigation. The principal insecticide washes experimented 
with include (1) a considerable series of oil-soap emulsions made 
with different brands of vil; (2) several of the commercial miscible 
oils which are very similar in composition to the oil-soap emulsions; 
and (3) sulphur washes. A good man; other recommended mixtures 
have also been tested, and the Florida. grower has been protected in 
this way from the purchase of worthless insecticides. It was hoped 
that the insecticide work would be completed this season, but it has 
not been possible to bring it to a conclusion, and another season’s 
work will be required to finish the needed experimental tests. This 
work has been conducted, in all cases where the mixture warranted 
it, on a considerable scale, often over entire orchards, to give the 
tests the greatest practical value. It seems pretty well demonstrated 
that spraying will, under Florida conditions, be more generally 
adopted in the future than control by fumigation. 

In a previous paragraph in this report, under the heading “ Impor- 
tations of useful insects,” an account has been given of the sending 
of an expert assistant in search of the original home and the natural 
enemies of the white fly. This forms an integral and important por- 
tion of the white-fly work. 


THE ORANGE THRIPS. 


The investigation of the orange thrips is still under way at Lind- 
say, Cal., and bas been extended to southern California, particularly 
in the Riverside district, where the same or an allied thrips is causing 
considerable damage. Control by cultivation and fumigation proved 
unsatisfactory. The spray which has given the best results is a lime- 
sulphur soluticn with a tobacco extract added. Three _applications— 
two in the spring and one in the fall—have resulted in saving from 
20 to 60 per cent of the fruit. The work of the past fiscal year has 
been a continuation of spraying tests modified from the results ob- 
tained the previous year in connection with demonstration orchard 
sprayings. More than 20 different spray tests are being carried out, 
including, in addition to the sulphur washes, various soapy, oily, and 
tobacco washes, a plat of 50 trees being used in each test. with suit- 
able check trees left unsprayed. The season has not been altogether 
favorable for these experimental tests in that the thrips itself has 
been less abundant, owing to climatic variation, than in previous 
years, but it is expected that the work of the fiscal year 1912 will 
fairly well demonstrate the best means of control by spraying. An 
investigation has been made of the situation at Riverside, and some 
preliminary spraying experiments are under way. 
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MISCELLANEOUS SUBTROPICAL INSECTS, 


As opportunity has offered, some investigation has been made and 
a careful watch has been kept of insect pests, particularly newly 
imported ones, affecting other subtropical fruits. This relates par- 
ticularly to Pulvinaria psidii, probably the worst pest in southeastern 
Asia of citrus and other subtropical fruits. This insect has in recent 
years been introduced on nursery stock into Florida, and seems to 
have been widely distributed by one of the leading nursery firms of 
that State. It is now exhibiting its possibilities for damage, particu- 
larly on fig, at West Palm Beach, Miami, and other points in Florida. 
The Aleyrodes howardi, a not very close relative of the white fly, has 
become established on the east coast of Florida, having evidently 
been brought over on stock from Cuba, where it seems to be native. 
An oriental scale pest, Conchaspis angreci, has become established 
on figs at Miami and probably elsewhere in Florida. The mango 
weevil, Cryptorhynchus mangifere, has come in very commonly in 
mango seeds imported for planting during the last year. A warning 
circular on this insect has been issued by this bureau. Two important 
mango scales which have been brought in on recent shipments of 
mango trees to this country are still in existence in Florida. These 
mango pests, and especially the weevil if it becomes established, will 
seriously affect the future of the mango industry of Florida. 


INVESTIGATIONS OF INSECTS IN THEIR DIRECT RELATION TO THE HEALTH 
OF MAN AND DOMESTIC ANIMALS, 


THE HOUSE FLY AND THE MALARIAL MOSQUITO, 


The work upon the house fly has been continued and new facts have 
been ascertained which have a practical bearing upon the general 
crusade now being carried on in this country against this disease- 
bearing species. A new Farmers’ Bulletin upon the subject has been 
published and is being wideiy distributed, and many communities 
in various parts of the country are making an organized effort to 
limit the numbers of the pest. 

The spread of the boll weevil into the Delta region of Mississippi 
has complicated the labor problem in that part of the country, since 
the negro population is moving away into regions not yet reached 
by the weevil. The substitution of white labor for this vanishing 
negro labor meets with the strong obstacle that although very rich 
that portion of the country is highly malarious. A Farmers’ Bulle- 
tin entitled “Some Facts about Malaria ” has, therefore, been pub- 
lished during the year, and in it the full story of the relations be- 
tween the Anopheles mosquitoes and malaria is told. A companion 
Farmers’ Bulletin giving remedies to be used against mosquitoes was 
issued at the same time. 

WORK ON TICKS. 


Under Messrs. Hunter and Bishopp, of the bureau, work on the 
tick which has been proved to be the transmitter of the disease of man 
known as the Rocky Mountain spotted fever was given especial atten- 
tion. The distribution of the species was studied throughout a por- 
tion of the year 1910 and it was found to occur in more than 180 


BUREAU OF ENTOMOLOGY. 523 


formerly unsuspected localities. The area in which the disease car- 
rier occurs was accurately mapped, as indicating the possible dis- 
tribution of the disease. The investigation of this dangerous tick in 
the Bitter Root Valley, where a very virulent strain of the disease 
occurs, was continued along the lines mentioned in the last report. 
Cooperation with the Montana Experiment Station and the Bureau 
of Biological Survey was continued. Early in this investigation two 
discoveries of great importance were made. One was that the tick 
is remarkable in its ability to exist for a long period without feed- 
ing. The adult tick was found to be able to exist for nearly two 
years without a host. The other discovery is that the adult tick 
is practically restricted to domestic animals, while the immature 
stages live practically only upon certain small wild mammals which 
never carry the adults. The first of these discoveries made it evident 
that any plan of starvation, such as is practiced with the tick which 
transmits Texas fever of cattle, is entirely out of the question. The 
other discovery, however, at once indicated a feasible line of attack. 
Since in the vast majority of cases the adult never develops upon 
animals other than live stock, it is unnecessary to pay any attention 
to the immature stages found commonly upon small wild mammals. 
By destroying the full-fed females on domestic animals during the 
spring and early summer, eradication may be accomplished. There 
are several species of ticks which occur in the Bitter Root Valley, 
but the only one which need be considered is known as Dermacentor 
venustus. The others occur in so small numbers or are of such 
peculiar habits that they can not serve as transmitters of the disease 
in any important way. Since the one tick which shows practical 
restriction of the adult stage to domestic animals is the only trans- 
mitter of the disease which needs to be considered, the eradication 
of the tick by dipping methods will undoubtedly eliminate the disease 
from that region. 

A general suggestion toward this method of control was made 
some years ago by the late Dr. H. T. Ricketts, but the work of the 
bureau has placed the plan upon a certain basis and has made possi- 
ble certain detailed methods of procedure which will be considered 
fully in a bujletin shortly to be published. These plans relate espe- 
cially to the Bitter Root Valley, where 15 or more deaths from spotted 
fever occur annually, but the same basis for control may be employed 
in Idaho and other States where the disease is found. 

During the investigation an effort was made to educate the people 
in regard to the tick and the desirability of its control. The interest 
of the public was sufficiently aroused to cause the erection of a 
dipping vat at Florence, Mont., by popular subscription. 

Work upon the cattle tick was continued throughout the year. In 
order to complete our knowledge of the effect of different climatic 
conditions on the tick, experiments to determine the length of the 
different developmental periods, and particularly the nonparasitic . 
periods, were continued. This information is of importance in the 
work of eradication of this tick by the starvation or pasture rotation 
a In this work the cooperative arrangements with the Tennessee 
Experiment Station were continued. Experiments were conducted 
which throw much light on the relation between rations and tick 
attack. Additional experiments with feeding sulphur to cattle indi- 
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cate that the practice is useless and results only in the expendi- 
ture of considerable sums without returns. 

In addition to the work upon these two disease-bearing species of 
ticks, the study of a number of other injurious forms was continued 
with especial reference to control. Among the more important ones 
are the fowl tick, which practically prevents successful chicken rais- 
ing in certain sections of the Southwest, and the spinose ear tick, 
which is an important pest to live stock in western Texas, New Mex- 
ico, Arizona, and parts of California, Nevada, and Utah. The biol- 
ogy of about 19 species of ticks, most of which are of economic im- 
portance, has been worked out and the information put in form for 
publication. 

SIMULIUM AND PELLAGRA, 


On account of the claim made by Dr. Sambon in the early part of 
1910 that a species of fly of the genus Simulium transmits the dis- 
ease of human beings known as pellagra in Italy, collections of flies 
of this genus in various parts of the South were made. ‘The work 
down to the present time seems to show that there is no connection 
whatever between the centers of pellagra infection and the localities 
in which species of Simulium are to be found in the greatest numbers. 


WORK ON INSECTS INJURIOUS TO STORED PRODUCTS. 


In the course of the work on insects injurious to stored products, © 
which has been carried on, as previously, under the direction of Dr. 
I. H. Chittenden, especial attention has been given to fumigation 
and other remedies, including the effect of hydrocyanic-acid gas and 
bisulphid of carbon under different conditions, especially in hot 
and cold weather. In Texas and at Washington, D. C., in cold 
weather, it has been found that the gases are comparatively inoper- 
tive in low temperatures. Bisulphid of carbon used during a high 
temperature has been found unusually effective. The investigations 
have been conducted chiefly in Texas, Kansas, and Oklahoma, and 
considerable work of a preliminary nature has been done in the Dis- 
trict of Columbia in special fumigators, and in cooperation with the 
Bureau of Plant Industry at Baltimore, Md. The results of remedial 
experiments with hydrocyanic-acid gas generated from sodium 
eyanid and with bisulphid of carbon, liberated in a high temperature, 
have been published. It has been shown that the lesser grain beetle 
possesses less resistant power to most gases than most of the other 
stored-product insects; that fumigations in low temperatures, espe- 
cially below 50° F., are practically ineffective unless an excessively 
large amount of bisulphid of carbon or of cyanid gas be used, and 
that under these conditions it is very desirable that about 48 hours be 
the length of exposure in order to insure killing all insects, even in’ 
tight inclosures. It seems that under ordinary conditions and in a 
temperature of between 65° and 75° F. a general standard of 2 pounds 
to 1,000 cubic feet for 48 hours or more should be adopted for bisul- 
phid of carbon treatments. 

One of the most troublesome insects investigated during the year 
was the fig moth. Early in the fiscal vear an agent was sent to 
Smyrna to investigate the conditions under which figs coming to the 
United States become wormy, and on his return experiments were 
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carried on in a high temperature similar to that of Smyrna in order 
to determine if the fig moth can be destroyed with a short exposure. 
The results of the experimental work seem to be that in the tempera- 
ture which is apt to be encountered in a building especially con- 
structed for fumigation 2 pounds of bisulphid of carbon should be 
able to penetrate in 24 hours all of the infested figs, provided they 
are not too closely packed, and kill all or practically all of the con- 
tained larve. Approximately air-tight fumigators are a practical 
necessity for the success of any, form of gassing or fumigating. 

During the year evidence has been obtained of the establishment 
of a new and dangerous insect pest in California, the broad bean or 
horse bean weevil, and there is danger of its introduction into other 
parts of the United States, since it is able to subsist on peas and other 
leguminous seeds. The same insect has been brought to New York 
City and other eastern ports and the seed condemned and destroyed. 
If vigorous measures are not employed to prevent its introduction 
from California eastward, it may lead to very serious injury to broad 
beans. The points of infestation in California are limited, and the 
pest could be stamped out. 

The subject of insect damage to peanuts has been taken up during 
the year, and it has been ascertained that there is a loss from insects 
to this crop of surely more than a million dollars a year. This inves- 
tigation is now under way and a preliminary circular covering the 
subject has been published. 


INSPECTION WORK. 


The current inspection work of the bureau relates to fruit, seeds, 
and plants imported by the Department of Agriculture and com- 
Tiag importations consigned to Washington, either direct or in 

ond. 

Customs advices relating to 63 commercial importations have been 
received this year, and, so far as possible, these plants have been in- 
spected. There is no law which authorizes such inspection for the 
District of Columbia, and inspection can only be carried out by the 
courtesy of the importers. This has sometimes been refused or is 
often grudgingly given, and at best is without any effort to facilitate 
or make possible thorough examination. The worst feature of such 
imported stock is the masses of cheap ornamentals which are brought 
in and sold by department stores or sold under the hammer by auc- 
tioneers. This condition applies to other large cities as well as Wash- 
ington. During the past year importations of this kind were made by 
two local department storesand one auction firm. The auction firm in 
question was courteous enough to allow the department to destroy a 
lot of young spruce trees imported from Holland, which were badly 
infested with a European spruce insect, Zachnus juniperi Fab., which 
is not known to occur in the United States. 

In the case of the importations of new stock, plants, or seeds by the 
Department of Agriculture all such material coming to Washington 
is thoroughly inspected by officers of this bureau, and if need be, is 
disinfected or destroyed. Furthermore, all the lots of material which 
the department prepares for distribution are again inspected, and, if 
necessary, fumigated, before being sent out. In this way 750 differ- 
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ent shipping orders have been inspected for the Bureau of Plant In- 
dustry, and many of these lots have been fumigated. 

In the case of the importations by the Department of Agriculture 
this thorough inspection and fumigation is believed to safeguard 
such material and to reduce to the minimum the likelihood of the 
introduction of new insect pests. 

As illustrating what may be brought in by such material and 
which in the case of private importers must often escape detection, 
it may be noted that more than 20 different pests have been inter- 
cepted on the importations by this department, many of these new 
to this country and with very unpleasant possibilities. These include 
such things as weevils infesting seeds; grasshoppers with wild grasses ; 
grain insects; the mango weevil; a moth reared from mango seeds; 
scale insects; aleyrodid species (insects related to the white fly); a 
peach-seed weevil from Siberia, Anthonomus druparium, already a 
very injurious pest in Europe, and one which if introduced into this 
country will probably be even more destructive than the plum cur- 
culio; a cecidomyiid (related to the Hessian fly) on lotus introduced 
as a fodder plant; several scale insects; eggs of a leafhopper in cut- 
tings of persimmon and peach from China. The last, judging from 
its relationship to known pests, is capable of very great destruction 
to all sorts of orchard and ornamental trees. The eggs in this case 
are inserted under the bark, and to the ordinary observer would pass 
absolutely unnoticed. 

The record of importations of new pests given above is the best 
possible argument for the passage of a national plant quarantine and 
inspection law. 


THE NECESSITY FOR A NATIONAL QUARANTINE AND INSPECTION LAW. 


In the last two annual reports the need of a Federal law which 
would give some reasonable control over the importation of plants 
and seeds has been urged, and the risk we are now running every year 
of bringing in new and dangerous insect pests or plant diseases with 
such importations has been pointed out. The efforts to obtain control 
legislation have not so far been successful, largely owing to opposi- 
tion of the legislative committee of the National Nurserymen’s Asso- 
ciation, who were fearful that obstacles would be put on the import 
nursery business. 

The bill which was drafted and submitted to the last Congress was 
a compromise with the nurserymen, in which the wishes of the latter 
were acceded to wherever possible. At their instance examination 
was provided for at the point of destination on the premises of the 
importer, instead of at port of entry, thus meeting the main objection 
which the nurserymen had had to the bill. A number of other 
changes were also made, at their instance; all the important ones, in 
fact, except the elimination of the power of establishing foreign quar- 
antine against particular plants to keep out diseases or insect pests 
which could not otherwise be excluded. To state this provision indi- 
cates its absolute necessity. It is aimed particularly at such dangers 
as the potato-wart disease and the white-pine blister rust, which no 
inspection or disinfection would reach, and it would seldom apply to » 
the regular import trade in seedling nursery stock. 
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As thus amended the bill was introduced during the concluding ses- 
sion of the last Congress and was favorably reported from the Agri- 
cultural Committee of the House, but, owing to the legislative condi- 
tions of that session of Congress, it was not possible to have it brought 
up in regular course and given adequate discussion. Near the close 
of the session it was brought up on the unanimous consent calendar, 
but no opportunity was possible in the few minutes allowed for debate 
to present the merits of the measure, and it failed to secure the nec- 
essary two-thirds vote to pass it under suspension of the rules, 

A new measure has been crawn by the Solicitor of the Department 
of Agriculture, in conference with the different bureaus interested 
and with State officials representing various States most affected by 
the import nursery trade, and has been introduced in both the Senate 
and House of the present Congress (S. 2870 and H. R. 12311, 62d 
Congress, Ist session). The-chief point of divergence from the bill 
of last year is that inspection of imported nursery stock is to be left 
to the different States instead of being undertaken by the Federal 
Government. A complete system of notification is arranged for, 
however, both by requiring a permit previous to importation and by 
subsequent advices to be given by the customs oflicer, the broker, or 
first receiver of the stock, and the common carrier transporting it. 
The features of the bill relating to foreign and home quarantine re- 
main much as before. : 

The need for this legislation is just as urgent as ever. Fewer 
brown-tail moth nests were received on imported stock during the 
season just ended (1910-11), largely owing to the agitation in this 
country and the more strict supervision by foreign governments, and 
doubtless particularly to the natural fluctuation in the numbers of this 
pest abroad. These nests are, however still coming in, some 100 
nests having been reported as received in New York State and 2 in 
Ohio. Reports have not been received from other States. The 
danger from this condition is perhaps even greater than when the 
nests are coming in more abundantly. The infrequent finding of 
these nests will naturally lead to a laxity of examination and result 
in an even greater risk of the passing of infested material. 

The department’s connection with the work is the same as before. 
The voluntary reports received from the customs officers and the rail- 
road companies have been transmitted to inspection officials of the 
several States. These reports are by no means complete, and can 
not be complete under existing conditions. 

The inspection notices sent to this bureau by the customs officials 
at the various ports of entry for the last fiscal year (July 1, 1910, 
to June 30, 1911) indicate over 6,000 different shipments and some 
90,000 separate parcels. This, however, includes bulbs, orchids, and 
greenhouse stock, as well as nursery stock proper. The total annual 
value of all plant importations in recent years has been a little over 
$2,000,000, and the latest customs statistics available indicate that less 
than one-fourth of this relates to nursery stock, namely, trees, shrubs, 
and ornamentals, including seedlings. Roughly, therefore, one- 
fourth of the total number of shipments should be subject to careful 
examination. The standard trade in greenhouse materials and bulbs 
is subject to comparatively little risk of introducing new dangerous 
pests. 
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One of the worst features of the situation is the importation by 
department and 5-and-10-cent stores of foreign ornamental nursery 
stock, which very often is not reported, and which State inspectors 
have the greatest difficulty in tracing. Nursery stock from abroad 
is also sent to this country to be sold under the hammer at various 
auctioneer establishments in large cities, and in both of these cases 
it is almost impossible to trace such stock or make any adequate in- 
spection of it. In this city, such stock has been examined by agents 
of this bureau under difficulty and without any real authority, and 
has in several instances been found infested with dangerous insects, 

The record given elsewhere under the head of “ Inspection work ” 
of this bureau illustrates more pointedly the dangers which the intro- 
duction of foreign stock without proper supervision has for this 
country. 


WORK IN BEE CULTURE. 


The principal work in bee culture, carried on under the direction 
of Dr. E. F. Phillips, has been the study of bee diseases, both as to 
cause and remedy, and the further study of the extent to which these 
diseases are spread in the United States. The study of the causes of 
the two principal diseases has been continued in a satisfactory man- 
ner. Bacillus larve, the cause of American foul brood, has been 
further studied, and in case of the European foul brood the search 
for the cause has been continued faithfully and vigorously, but so far 
without entire success. While the cause for the disease has not been 
established, there is reason to suspect an organism which has so far 
failed to grow on any culture medium. Other organisms found in 
diseased material are being studied as an aid for laboratory diagnosis. 
The claims of other workers as to the cause of the disease known as 
European foul brood have not been substantiated. As an aid to other 
workers in the field, directions for the laboratory diagnosis of samples 
of suspected brood are being prepared, 

paper summarizing the more important publications on the 
etiology of bee diseases has been prepared and submitted for. publi- 
cation, and a Farmers’ Bulletin on the symptoms and treatment of 
bee diseases has been published and is being widely distributed. This 
bulletin contains the available information which a bee keeper should 
have to control these diseases successfully. The treatment advocated 
by the bureau is proving very successful where properly applied. 

But the greatest task has been, not to prepare the bulletins in ques- 
tion, but to ascertain more about the occurrence and the results of 
these diseases. No other line of investigation connected with bee- 
keeping compares with this one in practical importance. During the 
past fiscal year 1,054 samples of diseased brood have been examined 
as against 620 for the previous year and 280 for the year before that. 
A publication giving the distribution as known from samples ex- 
amined up to March 1, 1911, has been issued, and since that time 
samples have been received showing the presence of American foul 
brood in 41 additional counties and European foul brood in 29 addi- 
tional counties. The records on July 1 showed American foul brood 
in 335 counties in 39 States and European foul brood in 194 counties 
in 25 States. These figures do not, of course, indicate that every 
apiary in these counties contains the disease, but they show that the 
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diseases are far more widespread and destructive than was suspected 
in this country before the work was begun. 

Particular attention has been paid to the occurrence of disease in 
Tllinois, Iowa, Michigan, Ohio, and Pennsylvania, since there was 
especial need of information in these States. The devastation of 
apiaries which comes to light in this work is surprising. It is fre- 
quently difficult to get any information concerning a county other 
than that beekeeping has been practically wiped out. To obtain 
samples from the various regions containing disease entails an enor- 
mous amount of correspondence and the sending out of thousands 
of circulars, but the results seem to justify the effort. The sending 
out of letters and circulars of inquiry is in itself beneficial, since by 
this means bee keepers are induced to examine their colonies carefully 
and often find disease where it was not suspected. Their attention 
is also called to a danger which many do not know to exist and they 
are thereby put on their guard. 

This work has also proved most valuable, since the data gained in 
this way assist apiary inspectors in their work, and also assist in 
enabling bee keepers to have inspection laws passed. If bee keepers 
can get reliable information concerning the character and treatment 
of brood diseases the loss is naturally greatly reduced. 

A protozoan (Nosema apis), the reported cause of a supposedly in- 
fectious dysentery of bees, has been studied, and it is not considered 
that it is as yet definitely proved that this organism is the cause of 
the disease. 

Work on the development of the bee has been continued, and studies 
of the egg have been practically completed. 

Cooperation has been entered into with the State entomologist of 
Maryland in making a survey of beekeeping conditions in that State, 
and this work has been completed. Cooperative work of a similar 
character in Pennsylvania has been continued. The expert in charge 
of apiculture has assisted in the establishment of apiary inspection in 
Ontario by giving a short course of lectures to the bee inspectors at 
the Ontario Agricultural College at Guelph. This was considered 
important for the reason that we need protection against possible im- 
portation of diseases from Canada. He also assisted in establishing a 
course in apiculture at Syracuse University, and represented the 
bureau at the annual meeting of the National Bee Keepers’ Associa- 
tion at Albany and at the meetings of the Michigan and Illinois Bee 
Keepers’ Associations. 


UNCLASSIFIED WORK. 


As happens every year, a great deal of work has been done in dif- 
ferent directions which can not be classified under the main sections. 
Investigations of pecan insects and of insects injurious to ornamental 
plants and shade trees have been continued. The bureau has been 
called upon to give advice in the matter of shade-tree insects from 
many cities in the country. 

As mentioned in previous reports, the work of the specialists of the 
bureau in the determination of specimens sent in by State entomolo- 
gists and other workers in practical entomology has been very large. 
This has occupied a great deal of time, but since it has a very im- 
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portant bearing upon the work of the State entomologists, teachers 
of economic entomology, and others engaged in practical work, it not 
only can hardly be avoided, but it has ultimately a considerable 
value. During the fiscal year nearly 30,000 specimens were deter- 
mined for these workers. 

The correspondence of the bureau continues to increase, and in 
addition to correspondence by circulars more than 32,500 letters have 
been written during the fiscal year. 

There has also been a large increase in the publications of the 
bureau, 75 separate numbers having been issued during the year. 


PROPOSED WORK FOR THE FISCAL YEAR 1912. 


The main lines of field work against the gipsy and brown-tail moths 
under way at the close of the fiscal year 1911 will be continued, and 
in conjunction with the Massachusetts State forester’s office and the 
town authorities an attempt will be made to exterminate the gipsy 
moth in a belt 10 to 15 miles wide along the western infested border in 
Massachusetts, and a series of towns along the western and northern 
borders of the New Hampshire and Maine infestations will receive 
the same attention. At present there seems to be little hope of pre- 
venting the spread to the eastward in Maine. Scouting throughout 
the suspected territory in all of the New England States will be con- 
tinued, and the inspection of forest products, and possibly of other 
suspected material shipped from the infested area, will be continued. 
In July, during the flight of the brown-tail moth, small forces of men 
were stationed at several points to examine boats and trains for adult 
brown-tail moths attracted to the lights of these conveyances, and 
which otherwise would be taken to points where the insects are not 
known to exist. 

With regard to the importation of parasites of the gipsy moth and 
the brown-tail moth, the bulk of the importations will be still further 
reduced, and more careful studies will be made to determine the 
spread and mutiplication of those species already established, and 
more diligent search will be made for those parasites introduced and 
liberated which have not yet been recovered. The admirable suc- 
cess of the agent who spent the last half of the previous fiscal year 
in Italy, which so far exceeded any previous efforts of the kind, 
indicates that it will probably be desirable to make the same inten- 
sive studies and the same careful effort to import parasites not yet 
established, from one or more favorable points. 

With the boll weevil, the experiments to determine the feasibility 
of some plan for its control other than the burning of the plants in 
the fall will require a large amount of attention, and this investiga- 
tion will be extended to include a number of suggestions that have 
come to light as the result of previous work. The poison experiments 
will be continued, as well as the work with the boll-weevil parasites. 
The results of the winter shipment of parasites from Texas to Louisi- 
ana will be carefully followed up. The exact status of the boll weevil 
throughout the infested area will be determined as usual and agents 
will trace the dispersion to determine the extent of the summer and 
autumn flights of the insect. Attention will be paid to the testing 
of new remedies and machines. More than a score of these means of 
control are now awaiting tests. 
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The work against tobacco insects will be continued and expanded, 
and experiments in the control of the sugar-cane borer will be con- 
ducted on a larger scale. The study of the rice weevil will be carried 
on further, and the work on the Argentine ant and the cotton red 
spider will also be continued along the same lines as during the 
previous year. 

With forest insects, the demonstration work in the Northwest will 
be expanded, and a strong effort will be made to secure the coopera- 
{ion of the timber owners in the South in order to carry on effective 
work against the southern pine beetle. 

With deciduous fruit insects, several of the investigations recently 
begun and already indicated will be continued. Codling-moth studies 
are planned for the Southwest in addition to the work in the Alle- 
gheny Mountain region. The plum-curculio investigations will be 
practically concluded in the season of 1911. A specific study of the 
insect enemies of nuts on the tree will be begun in the South and will 
be later extended to the Pacific coast. Work on the woolly apple 
aphis and the apple-tree borers will be given considerable attention, 
and if practicable it is planned to begin a specific study of the insects 
damaging nurseries and of the efficiency of hydrocyanic-acid gas 
fumigation as practiced by nurserymen on deciduous fruit-tree nurs- 
ery stock. The grape Phylloxera investigations will be continued, 
and more demonstration work will be given to the pear thrips in 
California. 

With cereal and forage insects, the same problems will continue 
under investigation, and especial attention will be paid to the alfalfa 
weevil, which continues to spread and for which no satisfactory 
remedy has yet been found. 

With insects affecting vegetable crops, the work of the past fiscal 
year will be carried on upon practically the same lines. 

With insects affecting citrus crops, the fiscal year 1912 should com- 
plete the white fly investigation, except in so far as further efforts 
will be necessary to introduce and establish the parasitic and pre- 
daceous enemies of the white fly discovered in central India. The 
work with different oily, soapy, or other sprays, carried on experi- 
mentally and also on orchard or demonstration scale, should be com- 
pleted during the coming winter. Some special investigations of 
newly discovered citrus and subtropical pests in Florida will be 
undertaken, and the investigation of the orange thrips will be con- 
tinued. 

Under the head of “Insects in their direct relation to the health 
of man and domestic animals,” the work on the spotted-fever tick of 
the Northwest will be concluded in the autumn. The United States 
Public Health and Marine-Hospital Service has taken up this work 
at the request of the State Board of Health of Montana and the serv- 
ices of the bureau will be no longer needed. Work on the southern 
cattle tick and other southern ticks will be continued, however, and 
such experimental work as can be done with the house fly and mos- 
quitoes will be carried on. 

There will be no great innovations in the work on insects injurious 
to stored products, and the inspection work will be continued as 
thoroughly as possible in the absence of a national law. 

In bee culture, the increase in the appropriation makes it possible 
to take up certain lines of work which have been much needed. The 


532 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


investigation of bee diseases will again receive the principal atten- 
tion of the service and will be enlarged along much the same lines 
us heretofore, with the addition of further experiments in the treat- 
ment of both infectious diseases. Several practical problems, such as 
the production of comb honey and the wintering of bees, will be 
begun in the hope of devising better methods as well as to make 
known generally the best methods now employed. The study of the 
sense organs of bees will be begun, and a study of wax secretion 
will be conducted to learn the conditions under which wax is most 
rapidly secreted and the activities of the bees during comb building. 


PLANS FOR WORK RECOMMENDED FOR THE YEAR ENDING JUNE 
80, 1913. 


It was my intention to recommend a considerable increase in 
the estimates for this bureau for the fiscal year 1913, but I am under- 
stand that it is your desire and the desire of the chairman of the 
Committee on Agriculture of the House of Representatives that no 
increases shall be submitted, and I therefore recommend that the 
estimates for this bureau be the same as those for the fiscal year 
1912. 


REPORT OF THE CHIEF OF THE BUREAU OF BIOLOGICAL SURVEY. 


U. S. DeparRTMENT oF AGRICULTURE, 
Bureau or BrioLoGicAL SURVEY, 
Washington, D. C., October 17, 1911. 


Sir: I have the honor to s"bmit herewith a report on the work of 
the Biological Survey for the fiscal year ending June 30, 1911, with 
an outline of the work for 1912. 

Respectfully, Henry W. Hensuaw, 
Chief, Biological Survey. 
Hon. James Witson, 
Secretary of Agriculture. 


WORK OF THE BIOLOGICAL SURVEY. 
INCREASING THE NUMBER OF NATIVE BIRDS. 


During the year circulars have been issued calling attention to 
the fact that certain of our native birds appear to be diminishing 
in numbers. This applies particularly to game birds, but it is true 
also of some of the more valuable insectivorous species and of shore- 
birds. Moreover, it is doubtful if, taking the country as a whole, 
any of our native species are increasing, except perhaps in restricted 
localities. This is the more deplorable, inasmuch as now, more than 
ever, there is pressing need of the services of insectivorous birds to 
hold in check the constantly increasing numbers of insects im- 
ported from abroad or that cross our borders from adjacent terri- 
tory. As these destructive foreign insects are rarely accompanied 
by the enemies which check their increase in their native habitat, 
they soon multiply till they become veritable pests. Nature has 
provided in this country a sufficient number of species for the work 
of keeping insects in check, including the various swallows, fly- 
catchers, thrushes, woodpeckers, sparrows, and others, and it re- 
mains for us by vigorous and concerted effort not only to protect 
the useful species, but to enable them to so increase that their war- 
fare against the insect hosts shall be thoroughly effective. This can 
best be effected in four ways: 

(1) By providing artificial nesting sites for the species that nest 
in hollow trees or in the cornices and cavities of buildings. To some 
slight extent this is already being done in this country, but to obtain 
appreciable results provision must be made on a much larger scale. 
It is well within the capabilities of the average farmer boy, when 
furnished with a few necessary tools, to make nesting boxes for some 
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of our most valuable species, as bluebirds, swallows, wrens, and 
woodpeckers. When put up near the farmhouse these not only 
serve to attract birds and provide for their increase, but add much 
to the interest and pleasure of the household. The making of arti- 
ficial nesting boxes has become an established industry in Germany, 
where the need of increased numbers of insectivorous birds for the 
protection of the forests was clearly perceived, and they are begin- 
ning to be put on the market in this country. 

(2) By planting thickets of berry-bearing trees and shrubs along 
the roads or in waste places on the farm, which will provide not 
only food but also nesting places and refuge resorts from nocturnal 
enemies of the birds. On many farms it is necessary only to pre- 
serve and encourage clumps of native trees and shrubs already grown 
vnd thrifty, but where such do not exist the little time and outlay 
required for setting out and caring for these bird reserves will be 
richly repaid by the results. 

(3) By carefully protecting the birds already occupying the prem- 
ises. Present sentiment for the preservation of insectivorous birds is 
already strong in most parts of this country, and the chief need of 
protective laws is to insure the safety of our birds from foreign 
immigrants who, having been accustomed at home to kill for 
food any and all kinds of birds, large and small, young and old, 
naturally assume the same privileges in their adopted home. In 
some parts of the country, moreover, such birds as robins, bluebirds, 
nighthawks, killdeers, flickers, and other valuable species are 
slaughtered for food in vast numbers by our own citizens, either 
ignorant or careless of the fact that the country can ill afford to lose 
the services of these insectivorous species. The quail and prairie 
chicken are favorite and legitimate objects of pursuit by sportsmen, 
but they have been so ruthlessly pursued that they are now generally 
scarce and in many localities practically extinct. As the bobwhite 
is a most efficient weed destroyer, to say nothing of its being an 
active insect hunter, the farmer is called on to decide whether this 
bird is not too valuable on his farm to be shot for food or sport. 

(4) By supplying water for birds. Though at first thought it may 
seem a small matter, a supply of water for drinking and bathing pur- 
poses is of great importance to birds. Running water is, of course, 
preferable, but shallow vessels distributed over the premises at short 
intervals in which a supply of water can be constantly renewed will 
be found to attract great numbers of birds and induce them to make 
their homes there. 


WOODPECKERS. 


From an economic standpoint our native woodpeckers may be 
divided into two classes. The first comprises the bulk of the family 
and includes upward of 50 species. All of these render extremely 
valuable service to the farmer, the horticulturist, and the forester. 
Specially equipped by Nature for digging into wood, they supple- ~ 
ment the service of other species and destroy vast numbers of insects 
inaccessible to other birds. 

The second class comprises four species whose range collectively 
extends across the United States from ocean to ocean. These are 
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properly known as sapsuckers, for the reason that they excavate holes 
in the bark of trees for the purpose of obtaining their favorite food, 
which is the inner bark and the sap that exudes from the wounds. 
The injury thus inflicted on old trees is usually not so great as to 
affect their vitality seriously, but sapsuckers often cause the death 
of young trees. Moreover, after many years the timber from trees 
attacked by them reveals stains and defects which often materially 
lessen the value of the finished product. It is estimated that the 
damage to timber caused by these birds in the United States amounts 
to more than a million dollars annually. During the year bulletins 
were issued on both groups of woodpeckers, based on stomach ex- 
aminations of many individuals and on extended field observations. 
The main purpose of these publications is to acquaint farmers and 
others with the part the several kinds of woodpeckers play, so as to 
enable them to distinguish friends from foes. Methods of protect- 
ing trees attacked by sapsuckers are given. 


BIRDS OF ARKANSAS, 


During the year an assistant of the bureau studied the birds of 
Arkansas and made careful observations of their habits. With the 
data thus obtained as a basis, a list of the birds of the State has been 
issued, no adequate list having previously been printed. In this list 
are recorded all the data resulting from the field work of the survey 
and all the information that could be gathered from other sources, 
with notes on the habits of the birds, especially in regard to their 
economic relations. We thus have for the first time an excellent idea 
of the avifauna of this important agricultural State. 


FOOD OF WILD WATERFOWL. 


The marked decrease in the number of our wild fowl in the last 
decade has attracted attention in every part of the country and 
caused much concern not only to sportsmen but to State authorities 
interested in the conservation of our natural resources. It is evident 
that increasingly stringent laws shortening the open season, prohib- 
iting spring shooting, and decreasing the bag limit will materially 
aid in the preservation of the fast diminishing numbers of our water- 
fowl. The above measures may well be accompanied by action of the 
several States in setting apart suitable lakes and ponds for bird 
refuges where migrating waterfowl may safely resort and when so 
inclined may breed. Another important measure is the planting in 
suitable waters of native plants adapted to the varying taste of the 
more important kinds of ducks and geese. During the year investi- 
rations of the food of ducks and geese were continued, and field work 
in connection with these important investigations was done in 
Arkansas, Tennessee, Texas, Louisiana, and Florida. Many of the 
important winter feeding grounds of ducks and geese in these States 
were visited, and the feeding habits of the various species were care- 
fully studied. A preliminary circular on the food of waterfowl was 
issued with a view of awakening interest in the subject and of 
supplying practical information in response to the many letters of 
inquiry from various parts of the United States. 
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Following a long dry season, which favored the rearing of a large 
number of wild ducks, but materially reduced the area of the feeding 
ponds, resulting in great overcrowding, a severe epidemic broke out 
about August 1, 1910, among the wild ducks about Great Salt Lake, 
Utah. Dead ducks could be counted by thousands along the shores 
and the disease raged unabated until late fall. Shooting clubs found 
it necessary to declare a closed season. Some of the dead ducks were 
forwarded to the Biological Survey and were turned over for ex- 
amination to the Bureau of Animal Industry, by the experts of 
which the disease was diagnosed as intestinal coccidiosis. 

Various plans of relieving the situation were tried: The irriga- 
tion ditches were closed, thus providing the sloughs and ponds with 
fresh water, and lime was sprinkled on the mud flats and duck trails. 
Great improvement followed this treatment, and experiments proved 
that ducks provided with abundant fresh water and clean food began 
to recover immediately. These methods promised success, but later 
it was proposed that the marshes be drained and exposed to the 
sun’s rays—a course which can not be recommended. That coccidia 
are not always killed by exposure to the sun is shown by their sur- 
vival on the sites of old chicken yards. An added disadvantage of 
the plan is that draining and drying the marshes would have a bad 
effect on the natural duck foods and upon the birds themselves. 


ALFALFA WEEVIL. 


The recently imported alfalfa weevil threatens to add a very 
injurious insect pest to the many existing in the United States. 
Already seriously destructive in Utah, should the insect continue to 
spread it is likely to endanger the alfalfa industry throughout the 
Western States. The Biological Survey is cooperating with the 
Bureau of Entomology in investigations to devise means of check- 
ing the spread of the weevil. Preliminary work has already shown 
that a number of birds feed on the insect, and it is hoped to spread 
this information among the farmers and so secure their aid in 
furthering measures for the protection and increase in numbers of 
these particular species. 


GROUND SQUIRREIS. 


During the year field investigations and experiments were con- 
tinued to discover better methods of destroying ground squirrels in 
the National Forests and elsewhere. In order to test the eflicacy 
and cheapness of the strychnine-starch solution recommended in Cir- 
cular No. 36, several demonstrations on a rather extensive scale were 
undertaken in California. The Kern County Land Co., of Cali- 
fornia, under the supervision of the Biological Survey, successfully 
treated 29,000 acres of alfalfa with poisoned grain for the purpose of 
exterminating ground squirrels over the area. At the Jesus Maria 
Rancho an assistant of the Biological Survey supervised the de- 
struction of ground squirrels over about 25 square miles of range 
lands and practically exterminated them at a cost of about 4 cents 
an acre. In winter, experiments were carried on in the San Joaquin 
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Valley for the purpose of finding a bait for use in the winter or wet 
season as effective as the strychnine-barley bait in the dry season— 
so far, however, without success. 


RODENTS IN RELATION TO REFORESTATION. 


Cooperative work with the Forest Service was continued during 
the year to devise methods of preventing the destruction of seeds in 
reforesting enterprises in the National Forests. Experiments were 
conducted in the Black Hills Forest of South Dakota, the Pike 
Forest of Colorado, the Pecos Forest of New Mexico, and the Co- 
conino Forest of Arizona. The only practicable means to insure the 
safety of newly grown or planted seed was found to be the destruc- 
tion of the small rodents infesting the tract. This is best done by 
means of poisoned bait prior to the seeding. Whether the same 
methods and same bait will prove as efficacious elsewhere as in the 
Rocky Mountain regions remains to be determined, but it is believed 
that by the methods set forth in Circular No. 78, “ Seed Eating 
Mammals in Relation to Forestry,” the loss during reforesting oper- 
ations in the Rocky Mountain region can be reduced to a ininimum. 


PRAIRIE DOGS. 


Prairie dogs still continue to be a pest in certain States, and in 
regions where new land is being brought under cultivation some- 
times render successful crop raising by “farmers of small means im- 
possible. They also indirectly cause great loss to stockmen by eating 
forage plants and thus limiting the number of cattle that can be car- 
ried on a given range. In cooperation with the Forest Service it is 
hoped eventually to exterminate these pests within the National 
Ferests. Until, however, the several States take concerted action 
looking to the destruction of all prairie dogs within their boundaries, 
there can be no permanent diminution of these pests and no final 
abatement of the damage they cause. The preparation and sale to 
the farmers by the State experiment stations, or other authorized 
agencies, of poisoned bait at cost would oreatly stimulate the work 
of ridding agricultural and pasture lands of the rodents. During 
the year demonstration work was carried on in Montana, Wyoming, 
California, New Mexico, Arizona, and Kansas with the starch- barley 
preparation, which appeared to be exceedingly effective with these 
animals even where there is green forage. Notwithstanding the fact 
that the animals are partial to oats, in some cases barley has been 
found to be a more effective vehicle for poison, as the hull which 
carries the poison can not be so easily removed. 


MOLES. 


That moles do much damage to lawns has long been known, and 
in addition farmers often charge them with the destruction of pota- 
toes and other crops; but until recently the mole has not usually been 
classed among noxious animals, since it has been assumed that its food 
consists almost exclusively of insects and earthworms. Recent in- 
vestigations show, however, that while the animal does much good 
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by destroying insects it also attacks crops to some extent, especially 


seed corn, although much of the damage attributed to this animal is 
due to field mice, which habitually use the runways of the moles. 


Efforts are being made to secure the stomachs of moles from different 
agricultural sections of the country with the view of increasing our 
knowledge of the food habits of this little mammal, and a bulletin 
will be issued defining its economic status and explaining methods of 
destroying it when necessary by traps and poisons. 


FUR-BEARING ANIMALS. 


The present high price of furs is due less to passing fashion than 
to the actual and growing scarcity of fur-bearing animals. As 
wearing apparel and for personal adornment furs occupy a place 
of their own, and there seems to be no acceptable substitute for 
them. For years the demand for furs has been greater than the 
supply, and, chiefly as a result of the encroachments of civilization 
on the breeding range of the animals and the unceasing activity of 
trappers, the number of fur bearers has been greatly reduced. If in 
the future furs are to be worn by any but the rich, it would seem that 
recourse must be had to fur farming on a large scale. The fur bearers 
best adapted for artificial breeding appear to be foxes, minks, and 
martens. Attempts to raise these animals, especially the first two 
named, are being made by private parties in various parts of this 
country and Canada. So far none of these enterprises appear to have 
passed the experimental stage, although a number of breeders of the 
silver fox claim to have made the business remunerative. It is be- 
lieved that under suitable climatic conditions and with a fair under- 
standing of the nature and methods of the business, the rearing of 
foxes and minks, and perhaps also martens, can be made a permanent 
and profitable occupation. The experiments now under way are 
being watched with great care, and all possible information is being 
obtained: from breeders as to the treatment and feeding of the animals, 
with a view of ultimately issuing bulletins on the subject to supple- 
ment: the two already published on fox farming and the muskrat 
industry. 


COOPERATIVE WORK IN RELATION TO SPOTTED FEVER. 


In cooperation with the Bureau of Entomology and the State ex- 
periment station of Montana much work was done by the Biological 
Survey during the year in Bitterroot Valley, Mont., to determine 
which of our native mammals act as hosts of the fever tick and thus 
aid in spreading spotted fever. In one or another stage of develop- 
ment fever ticks were found on no fewer than 18 of the wild mam- 
mals of the district. Some of these, like the larger game animals, 
are so scarce and inhabit places so remote from the habitations of 
men that they probably have little to do with the spread of the 
disease. Others, however, particularly ground squirrels, woodchucks, 
pine squirrels, and chipmunks, are very numerous in both cultivated 
and waste places contiguous to farms and villages, and any plan for 
permanently freeing the valley from fever ticks necessarily involves 
the extermination or the material reduction in numbers of these 
mammals.- Thorough investigations are now being made by one of 
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the assistants of the survey with the view to discover effective methods 
of ridding large tracts of the above and other tick-carrying animals. 
A prime requisite of such methods is cheapness, since, while in its 
most virulent form the spotted fever is confined to a comparatively 
small area on one side of the Bitterroot Valley, the disease in milder 
form is distributed over thousands of square miles in the Rocky 
Mountain region, including parts of several States. 

To disseminate the information thus far obtained and to aid in the 
study of the disease, a circular has been published and distributed 
giving a list of the wild mammals living in and around the valley and 
indicating the species which are known to act as hosts of the tick. 


CRAWFISH IN RELATION TO AGRICULTURE. 


In certain sections of the South crawfish exist in very great num- 
bers, especially in Mississippi and Alabama, where there is a single 
tract of more than 1,000 square miles where the raising of cotton and 
corn is rendered difficult and in places unprofitable by these crus- 
taceans, which devour the young and tender plants. Some idea of 
the numbers of crawfish may be gained from the statement that in 
badly infested areas there are from 10,000 to 12,000 holes to the acre, 
each hole being made by a single crustacean. Investigations and 
experiments made on the ground show that at a comparatively small 
expense it is possible to practically free a given tract from the pests 
by the use of carbon bisulphid, two or three drops to a hole, and by 
employing men to kill the crawfish when they emerge on rainy morn- 
ings or evenings to feed. A circular on the subject describing the 
habits of the animals, so far as they concern the planter, and sug- 
gesting methods of killing them by means of chemicals is in course of 
preparation, and when published will be freely distributed in the 
sections where crawfish are troublesome. 


BIOLOGICAL INVESTIGATIONS. 


Field work during the year was carried on in Alabama, Arkansas, 
Idaho, Kentucky, Montana, Tennessee, Wyoming, and Virginia. 

The final report on the biological survey of Colorado has been 
published. It includes description of the life and crop zones of the 
State, with a zone map; also a full list of the mammals, with im- 
portant contributions to our knowledge of their abundance, distri- 
bution, and relations to agriculture. 

The biological survey of New Mexico also has been finished, and 
final reports on the life and crop zones, with a zone map, and full 
reports on the mammals and birds, are nearly complete. 

The biological surveys of previously unworked parts of both Idaho 
and Montana have been made as part of the general survey of tl.ese 
rapidly developing States. A previously unknown species of ground 
squirrel was found to be abundant in Idaho. The animal is of con- 
siderable economic importance, owing to the damage it does to crops 
throughout some of the best farming country. 

The biological survey of the lower Mississippi Valley region has 
been continued, and a report on the birds of Arkansas, including 
notes on distribution areas and a map of the life and crop zones, has 
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just been issued. This is the first of a series of reports upon this 
region, which will be issued as rapidly as possible. 

In addition to the area just named, work has been done also in 
Kentucky, Louisiana, and Tennessee. The results obtained will be 
incorporated as rapidly as possible into final reports on the region. 
The biological survey of Alabama is under way, and will be pushed 
to completion as quickly as practicable. The field work of this 
branch of the biological survey in the lower Mississippi Valley is 
of special value at the present time, owing to rapid agricultural de- 
velopment and the necessity for studying the habits of the birds and 
mammals found there, since many of them are of marked economic 
importance. 

Office work, making available the vast amount of information col- 
lected during the years of field work of the Survey, has advanced 
satisfactorily. Great progress has been made in mapping the dis- 
tribution of both birds and mammals, thus placing these data in 
shape to be of direct service in the States covered by the various 
species. These maps are being issued in connection with various 
publications. 

Large additions have been made to the great store of information 
already accumulated concerning bird migration; also concerning the 
distribution and habits of birds. Bulletins have already been pub- 
lished on the distribution and migration of warblers, waterfowl, and 
shore birds. Another bulletin is now in preparation on the distri- 
bution and migration of herons and ibises. 

A monograph on wood rats of the genus Veotoma, a group of 
widely distributed rodents, which occur from coast to coast in the 
United States, has been published, giving a description of the species 
and their distribution. Many species are of more or less economic 
importance, and one has harbored plague-infected fleas. 

A report upon the muskrats has been published, giving descrip- 
tions of the known species in North America, with a brief account 
of their range, habits, and character, and the value of their fur. 
While individually insignificant, these mammals are collectively 
among the most valuable fur bearers, and they are worthy of careful 
protection. 

A report on spiny pocket mice (Heteromys and Liomys) has been 
issued. These animals occur along our southern border, and, like 
other pouched rodents, are more or less injurious to crops wherever 
they occur in cultivated areas. 

During the first part of the year a biological reconnoissance was 
made across the northern part of British Columbia with special 
reference to the distribution of the species of birds and mammals 
occurring also within our territory to the north or south. This work 
was done at small expense to the Survey through the generous co- 
operation of Mr. George Mixter. A report for publication upon 
the work is in course of preparation. 

An elaborate report on the birds of Texas is well advanced toward 
completion and should be ready for publication during the coming 
year. 

* During the summer of 1910 the Smithsonian Institution undertook 
the organization of a biological survey of the Canal Zone. This was 
considered to be of such great and immediate interest that the Presi- 
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dent approved the plan to have specialists from various bureaus 
detailed to the work. In cooperation with the Smithsonian Insti- 
tution the Biological Survey has charge of the investigation of the 
mammal and bird life of the zone, and has already secured very inter- 
esting and valuable results. 

Throughout the year large numbers of specimens have been identi- 
fied for colleges, experiment stations, and individuals. The classifi- 
cation of the data in our files, as well as the preparation of the 
maps showing the distribution of the birds and mammals, is of great 
value in connection with the study of the economic relation of the 
species and as a basis for laws for the protection of useful kinds and 
the destruction of noxious ones. As the files are being brought more 
+e more nearly up to date, this information becomes increasingly 
useful. 


IMPORTATIONS. 


Although the restrictions on importation imposed by the Lacey 
Act are widely known, efforts to import objectionable birds and mam- 
mals continue and require constant watchfulness. 

The usual supervision of the importation of birds and_ other 
animals required by section 241 of the United States Criminal Code 
has been maintained. Five hundred and nineteen permits have been 
issued and 123 of the consignments have been inspected by the 
regular inspectors of the Biological Survey stationed at New York, 
Philadelphia, and San Francisco. Under these permits there have 
been imported 450,946 birds and 4,063 mammals. Of the birds 
345,210 were canaries, 13,398 pheasants, 36,507 European partridges. 
5,994 miscellaneous game birds, and 49,837 miscellaneous nongame 
birds. In addition 24,318 birds and 1,364 mammals requiring no 
permit were admitted to entry, making the total entries during the 
year 354,858 canaries, 13,398 pheasants, 36,507 European partridges, 
6,163 miscellaneous game birds, 64,338 miscellaneous nongame birds, 
and 5,427 mammals. Thirty-two permits were issued at Honolulu, 
under which there were entered 63 birds, 7 mammals, and 3 reptiles. 
Of the pheasants 12,326 were English ringnecks, imported for stock- 
ing game covers, and the rest miscellaneous species, including two 
of the rare Argus pheasants, which are breught in chiefly for aviary 
purposes. European partridges showed an increase of 93 per cent 
over last year’s importation. The importation of quail from Mexico 
reached 3,110 as against 1,246 in 1909-10. The Formosan teal was 
apparently first imported into the United States August 2, 1909, 
and 178 entered the United States before July 1, 1910, and 146 more 
during the current year. 

Among miscellaneous nongame birds five of the greater birds of 
Paradise were probably the first living individuals of this species 
ever brought in, although the skins of these beautiful birds are very 
popular for millinery. Interesting also is the entry on May 31 of 
four barbets (Zrachythonus cafer), apparently the first importation 
of this striking species. Of the Shima thrush, one of the most 
attractive songsters of India, 237 were brought in, as compared with 
231 last year, and of the beautiful Lady Gould finches of Australia, 
273, as compared with 460 last year. As a result of overstocking 
the market, importation of the Indian yellowhammer fell from 1,945 
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in the first half of the calendar year 1910 to 204 during the entire 
fiscal year just past. 

There was a decrease of 23 per cent in the number of mammals 
imported, as compared with last year. Among those entered especial 
interest attaches to the importation of 6 musk oxen, brought from the 
Arctic by Mr. Paul J. Rainey, for the New York Zoological Park. 

Late in 1910 information was received of a mongoose and two 
flying foxes on exhibition at Kansas City. These were placed in 
zoological parks. Three mongooses brought to New York from 
Cienfuegos, Cuba, February 23, 1911, were not allowed to land, but 
were killed on board ship. 

Notable progress was made on the card index of importations, 
Entries of game birds were brought down to date and the importa- 
tions of game birds during the first 10 years’ operation of the law 
requiring permits from this Department were tabulated. 


GAME PROTECTION. 


As the settlement of the country progresses, the preservation of 
its game becomes more and more difficult, not only because of the 
increasing number of sportsmen, but because of the steady encroach- 
ment by settlers upon the breeding places of wild game. It is be- 
coming apparent that even should all the markets be closed and the 
sale of game prevented, depletion must continue to follow the rapid 
conversion of the wilderness. The question of preserves for game 
and for birds—safe and suitable spots where they can a ( in 
security from the gun and under natural conditions—is therefore 
becoming increasingly important. In this country it is gratifying 
to note that game preserves, both public and private, have greatly 
increased in numbers, while here and there tracts are beginning to 
be devoted to nongame birds, 


BIRD RESERVATIONS. 


On April 11 a new bird reservation was set apart by Executive 
order in northern California, on Clear Lake Reservoir site, a few 
miles southeast of Klamath Lake, thus increasing the total number 
of reservations to 52. An additional warden was appointed for the 
Breton Island Reservation, and changes were made in the wardens 
located at Malheur Lake, Pine Island, Dry Tortugas, and the three 
reservations along the Washington coast. An inspector was ap- 
pointed for the Cold Springs Reservation, in Oregon, and for Deer 
Flat and Minidoka Reservations, in Idaho, and at the beginning 
of next year another inspector will be chosen for the Flattery Rocks, 
Quillayute Needles, and Copalis Rocks Reservations, in Washington. 

The prosecution under the immigration laws of the employer of 
the 23 Japanese poachers arrested on Laysan and Lisiansky Islands 
in January, 1910, was concluded early in the fiscal year, the court 
holding that no sufficient case had been made against him. Despite 
this decision, it is believed that the arrest of the poachers and the 
seizure of the plumage will suffice to prevent recurrence of similar 
acts of trespass on islands in the Hawaiian Reservation. In the tres- 
pass case on the Mosquito Inlet Reservation the defendants pleaded 
guilty and paid small fines. 
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Two cases of trespass required consideration—one on the Deer Flat 
Reservation, Idaho; the other on the Tortugas Reservation. It has 
been the policy of the Department to secure the cooperation of resi- 
dents adjacent to reservations rather than to incur their enmity 
through rigorous measures, but in the Deer Flat case the violation 
was so flagrant that prosecution was deemed necessary. In the other 
trespass case the offenders were fishermen, probably from Habana, 
who landed on Bird Key, in the Tortugas Reservation, during the 
winter and stripped the warden’s quarters of everything portable, 
including the lumber and other materials for repairs and improve- 
ments. The matter was brought to the attention of the Secretary of 
the Navy, who directed the commandant of the naval station at Key 
West to warn fishermen and others not to land on the Tortugas 
Reservation. 

Under the usual permission to trap on Lake Malheur and Klamath 
Lake Reservations the wardens report the following number of fur- 
bearing mammals secured during the season: Malheur Lake, 2,456 
muskrats and 31 minks; Klamath Lake, 8 skunks, 5 otters, 12 rac- 
coons, 213 minks, and 7 weasels. 

Pextican Istanp Reservation.—The second nesting on Pelican 
Island extended from the latter part of May, 1910, to the end of 
August. When able to fly the young birds left, but in September 
some returned, and by the middle of the month there were from 
2,000 to 3,000 birds around the island: October 17-20 the old birds 
came and nest building began. The entire submergence of the island 
for a few days in October, owing to hurricanes and severe storms, 
drove most of the birds to another island east of the main one. By 
December 15 the new colony contained 5,000 nests with eggs or young. 
By April 1, when about half the young had left the reservation, a new 
flock of birds arrived and began nest building. Several hundred 
more came in about April 14, and by May 1 a second nesting was well 
under way. The season for visitors opened January 15, and the col- 
ony was inspected by about 35 parties. 

Breton Istanp Reservation.—The appointment of an additional 
warden for the Breton Island Reservation took effect December 1, 
1910. The birds noted during the year on this reservation included 
12,000 or 13,000 ducks, mainly bluebills, 1,000 snipe, 2,000 other shore 
birds, 1,000 Forster’s and least terns, and 4,000 laughing gulls. 

Torrucas Reservation.—The existence of the colony of birds on 
the Tortugas Reservation was seriously threatened by rats. The 
rodents, which came from an old Norwegian schooner driven aground 
near the island in 1909, lived largely on crzbs in winter, but later in 
the season destroyed hundred of birds’ eggs and killed many young 
birds. Many of the rats were destroyed, and it is believed that the 
danger has been averted. The Department of Commerce and Labor 
instructed the lighthouse keepers at Loggerhead and Garden Keys to 
cooperate with the warden on Bird Key in preventing the gathering 
of terns’ eggs, through which, in former years, the colony of least 
terns on Long Key was nearly exterminated. 

Srume Laxr.—Two dry seasons on Stump Lake Reservation have 
been bad for the ducks, though on July 1, 1910, young gulls were 
more numerous than ever before. On July 5 a hailstorm killed 95 
Hh oy of the young birds on the reservation and 10 per cent of the 
adults. 
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Lake Matneur.—Various questions have arisen on Lake Malheur 
Reservation concerning the rights and privileges of residents on 
adjoining land—such questions as cutting hay between the meander 
line and the shore line, burning tules, grazing hogs on Pelican Island, 
destroying coyotes, and trapping fur-bearing animals. These ques- 
tions have been so met as to maintain friendly relations with the 
residents and secure their cooperation. 

Kiamatu Laker Reservation.—Under protection grebes are in- 
creasing on Klamath Lake. A trespasser who was shooting ducks 
from a motor boat was arrested in November by the warden and was 
fined $25 by the court. The warden has been commissioned deputy 
United States marshal for California and Oregon, and during the 
winter he cooperated with the warden service of California in pro- 
tecting deer and antelope in the northern part of that State. In 
winter mule deer, driven by heavy snows out of the mountains of 
Oregon, repair to the Modoc lava beds, where they, as well as the ante- 
lope, are easily killed by lawless hunters. Both species are rapidly 
decreasing. Under the arrangement made it is hoped to prevent 
the illegal hunting. 

Cotp Sprines Reservation.—The Cold Springs Reservoir, which 
was completed three years ago, was filled to its capacity this year for the 
first time. The boundaries of the reservation are 10.3 miles in length, 
and the water surface is 1,530 acres. Owing to the absence of rushes 
und green food and the roughness and depth of the water, present 
conditions are not favorable for nesting waterfowl, and it is not 
probable that the small number of breeding birds will be greatly 
increased in the near future. But from September to May this reser- 
voir is a stopping place for thousands of migratory ducks and geese, 
the latter of which remain all winter. There was formerly consider- 
able duck shooting here, but under the present protective regulations 
the shooting has ceased. 

Deer Fiat Reservation.—The Deer Flat Reservoir affords a rest- 
ing place in the fall migration for large numbers of ducks and many 
geese, brant, and swans. Indications are that it will be also an im- 
portant nesting ground for waterfowl in the future. The lake is, 
however, likely to become a pleasure resort, and as it is only a half 
hour’s ride by trolley from Caldwell, and launches are being intro- 
duced, probably some restrictions will be needed. 

Hawaltan Reservation.—Another Japanese vessel having been 
reported at Laysan Island, the revenue cutter Thetis was again dis- 
patched to the island. The commander of the Thetis found, however, 
that the captain of the vessel, apparently ignorant of the arrest of 
the Japanese left the year before, had called for them, but had re- 
turned to Japan, and that no injury had been done to the birds of 
the island. 

A cooperative arrangement was made with the University of Iowa 
to send an expedition to Laysan Island, through which conditions on 
the island might be investigated, temporary warden service estab- 
lished in the breeding season, and specimens of the fauna secured for 
the Biological Survey and the university. The specimens collected 
for the university will form the basis of a panoramic exhibit of the 
bird life of the island. The expedition visited Laysan late in April 
and remained until about the 1st of June. The bureau’s representa- 
tive notes in his preliminary report a marked decrease in the number 
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of albatrosses since his visit eight years before, due to the work of the 
Japanese poachers. 

Sait River Reservation.—Forest rangers on the Tonto National 
Forest, Ariz., on which is located the Salt River Reservation, will 
report two or three times a year on the condition of the band of 
mountain sheep which ranges in the southern part of the Forest. 

KrrecHeLtus Reservation.— The Forest Service will cooperate 
through its forest rangers in enforcing the laws upon the Keechelus 
Reservation and four others, which are located in National Forests in 
the interior of Washington. 


NATIONAL BISON RANGE. 


Two buffalo calves were born on the National Bison Range, in 
Montana, in September, 1910, and 19 in the spring of 1911. Onemale 
and two female buffalo from the Blue Mountain Forest Park, N. H., 
were presented by the American Bison Society and placed on the 
range. As no losses occurred during the year, these additions bring 
the present total of the herd up to 70. Twelve antelope were trans- 
ferred from the Yellowstone National Park during the winter, four 
of which died. Seven elk were transferred from Jackson Hole, Wyo., 
in the early spring of 1911, all but one arriving in good condition. 


ALASKA. 


On July 29, 1910, new regulations were issued under the Alaskan 
game law, mainly to afford additional protection to deer and walrus. 
The hunting season for deer was shortened, a bag limit of eight was 
imposed, and the sale of venison was suspended during the year 1911. 
The walrus season, besides being shortened, was moved forward. 
Five wardens were employed during the year. 

Provision was made by Congress for a larger warden service by 
means of an increase of $5,000 in the appropriation in the sundry 
civil bill for warden service in 1912. A special report by the gov- 
ernor on the operation of the game law was published by the Biolog- 
ical Survey as Circular No. 77. Twenty-three permits were issued 
for collection and export of specimens. The specimens entered com- 
prised one moose, three brown bears, and several packages of birds, 
eggs, and nests, secured for various museums in the United States 
and one at Bucharest, Roumania. Under authorization by the: gov- 
ernor the following trophies were exported from the Territory: 
Eleven caribou, 29 moose, 45 mountain sheep, and 31 brown bears. 


ELK IN WYOMING. 


The appropriation made by Congress for caring for the starving 
elk in the Jackson Hole region, Wyoming, being immediately avail- 
able on March 4, Mr. Edward A. Preble, of the Biological Survey, 
was at once sent to Wyoming to make a thorough examination of the 
situation. Mr. D. C. Nowlin, recently State game warden, was ap- 
pointed his assistant. It was found that the State had already pur- 
chased all the available hay in Jackson Hole and was feeding as many 
of the animals as possible. Attention was thereupon turned to other 
phases of the problem. The conditions causing the lack of food and 
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the number of elk that perished were investigated; the possibility of 
securing hay next year was given special_attention; the region was 
searched for sites available for winter refuges for the elk, and the 
possibility of transferring a number of elk to other localities was con- 
sidered. Two small herds were transferred to the National Bison 
Range in Montana and the Wichita Game Refuge in Oklahoma. 
Careful attention was given to the feasibility of transferring elk to 
the Medicine Bow Mountains and the Big Horn Range next winter. 
In short, the Survey has undertaken a thorough study of the elk 
problem in all its phases, and a preliminary report will soon be 
published. 


INFORMATION CONCERNING GAME, 


Advantage was taken of the presence in northern Michigan of a 
representative of this bureau to secure information of the com- 
parative abundance of deer now and during the past five years, the 
relative number of hunters in the woods during the hunting season, 
methods of hunting, character of the warden service employed, the 
number of deer shipped, the weight of deer, and the comparative 
condition of the fur market. In June, 1911, Mr. D. C. Nowlin was 
employed to obtain definite information concerning the antelope in 
Idaho and Oregon and to find localities in eastern Oregon suitable for 
elk. On June 1 Mr. A. C. Cooper visited Texas to report upon the 
location, size, and condition of the bands of antelope in that State 
and the present efforts to preserve them. The bureau has secured for 
the first time statistics of the deer killed in Missouri, Montana, and 
Wyoming during the hunting season and has made important prog- 
ress in ascertaining the distribution of big game in the National 
Forests. 

The index of game legislation has made notable progress. The in- 
dexing of the laws of Vermont, New Jersey, Delaware, South Caro- 
lina, Mississippi, Texas, Tennessee, Kentucky, Indiana, and Ohio 
was completed during the year, and the bureau now has a full index 
of game legislation of all the States except five of the New England 
States, New York, Pennsylvania, Maryland, and North Carolina. 

Data were collected, as usual, concerning the number and details 
of fatal hunting accidents. 

The customary annual game publications were issued, including 
the directory of game officials and organizations, the compilation of 
the game laws in force in 1910, and the summary of progress in game 
protection in 1910. 


COOPERATIVE WORK IN GAME PROTECTION. 


One of the most important features of the work of the Section of 
Game Preservation consists of cooperation with State game officials 
and private organizations in the protection of game. During the 
past fiscal year the bureau has cooperated with New York, Virginia, 
and Missouri in checking illegalities under the game laws; with 
Louisiana, Delaware, Pennsylvania, Ohio, and Indiana in furnishing 
information needed; with New Jersey and Wisconsin in conducting 
civil-service examinations for candidates for deputy wardenships; 
with New Jersey, also, in introducing quail and deer into its game 
covers; with Wyoming in solving the problem presented by the con- 
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gestion of elk each winter in the Jackson Hole region; with the 
Boone and Crockett Club in securing antelope for the Wichita Game 
Preserve and the National Bison Range; with the Benevolent Pro- 
tective Order of Elks in securing elk for the Wichita Game Preserve; 
with the American Bison Society in locating a suitable site in South 
Dakota for a new bison range, and with the National Association of 
Audubon Societies in maintenance of some of the bird reservations. 


PLU MAGE, 


The Biological Survey has cooperated actively with officials of 
various States in enforcing the laws prohibiting the sale and posses- 
sion of certain plumage for millinery. The condition of the plumage 
traffic of Los Angeles, San Francisco, Salt Lake City, Denver, Kansas 
City, St. Louis, Chicago, and Milwaukee was investigated. It was 
found that no heronaigrettes were being sold in California, and very 
few in Utah and Colorado; a few were on sale in St. Louis and 
Kansas City, which were shortly afterwards seized under the game 
- law; a few in Milwaukee, and many in Chicago. The Shea law, 
passed by the New York Legislature in 1910, went into operation 
July 1, 1911, and a similar law passed by the New Jersey Legislature 
in May, 1911, became effective in August, 1911. Each of these laws 
prohibits the sale or possession of plumage of birds of the same 
family as any that are found within the State. The desirability of 
similar legislation will be brought to public attention in other parts 
of the United States. Through the State Department statistics of the 
trade in aigrettes throughout the world have been secured, and the 
bureau will soon publish this information. 

The newly appointed plumage expert of Missouri was given the 
opportunity to study our collection of birds and to consult our 
ornithological works. Not only has he thus been enabled to do 
better official work, but he incidentally brought out certain facts of 
general interest to ornithologists as well as bird protectors. 


INTERSTATE COMMERCE IN GAME, 


As heretofore the policy pursued in the enforcement of sections 
249, 243, and 244 of the Criminal Code of the United States regulat- 
ing interstate commerce in game has aimed at prevention of viola- 
tions rather than prosecution. 

At the beginning of the sale season for game the most important 
game markets of the United States—Philadelphia, Buffalo, Cleve- 
land, Indianapolis, St. Louis, and Chicago—were personally in- 
spected by a representative of the bureau and showed fairly general 
compliance with the law and a notable falling off in the amount of 
game handled. Investigation of Mississippi County, Ark., an im- 
portant point of supply, afforded useful knowledge relative to con- 
ditions and methods at that point. Evidence of a large number of 
shipments from Arkansas to St. Louis furnished this bureau by the 
chief deputy game and fish commissioner of Missouri was carefully 
reexamined, but failed to disclose any case of sufficient strength to 
justify prosecution. 

It was ascertained that on the coast of Virginia, an important source 
of supply for the eastern markets, ducks were being netted and 
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shipped without regard to the State and Federal law. The ten chief 
offenders were indicted in the United States district court for the 
eastern district of Virginia. Two were convicted and fined $200 
and costs each and the other cases went over to the November term 
of court. 

A number of violations of the interstate law were referred to the 
State authorities, and in practically all of them convictions were 
secured and fines imposed ranging from $25 to $50. On information 
from the New York game officials relative to certain imported for- 
eign game in cold storage in New York City, to be shipped later to 
Chicago, this bureau informed the Illinois authorities in order that 
they might take the necessary measures to enforce their laws. 
Through information given to the authorities of New York concern- 
ing certain shipments from other States, an important case of viola- 
tion of the New York law requiring bonds for stored game was dis- 
closed, and conviction of the offenders with a substantial penalty 
followed. 

OUTLINE OF WORK FOR 1912. 


ECONOMIC ORNITHOLOGY AND MAMMALOGY. 


Work on the food habits of birds and mammals will be continued, 
including field observations and the examination of stomachs and 
tabulation of their contents. 

Cooperation with the Forest Service will be continued to devise 
practical methods of protecting tree seeds and seedlings from the 
attacks of birds and mammals during the reforesting of treeless areas 
within our National Forests; also in destroying prairie dogs within 
the National Forests and contiguous areas. Field observations and 
experiments will be made to devise methods to prevent attacks on 
orchard and nursery stock by field mice, pine mice, rabbits, and other 
injurious rodents. 

Cooperation will be continued with the Reclamation Service in pro- 
tecting dikes and fills from the depredations of burrowing animals. 

Investigations will be continued to devise methods for preventing 
the attacks of crawfish on cotton and grain crops in the Southern 
States. 

Field observations will be carried on in Utah and contiguous 
States to determine the value of birds in checking the spread of the 
newly imported alfalfa weevil.. Investigations into the food of wild 
ducks and geese will be continued, and a report will be published as 
soon as possible. Investigations of the food habits of the flycatchers 
and meadowlarks will be completed and reports published. Study of 
the food of thrushes and crows will be continued. 

Experiments with traps and poisons for the destruction of English 
sparrows will be carried on. 


GEOGRAPHIC DISTRIBUTION. 


During the coming year work will be continued on the biological 
surveys of the lower Mississippi Valley States and of Alabama, also 
of Montana and Idaho. It is expected that the field work of a 
biological survey of Wyoming will be completed. It is hoped to com- 
plete the field work in California so as to permit the publication of s 
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report, with map, on the life zones of the State. The biological sur- 
vey of the Canal Zone in cooperation with the Smithsonian Institu- 
tion will be continued. 

A report on a biological reconnoissance through northern British 
Columbia will be prepared for publication. A report upon the birds 
of Texas, now nearing completion, will be published; also a bulletin 
on the distribution and migration of the herons and ibises. 

The preparation of maps showing the distribution of the species 
of North American mammals and birds, as well as the collection 
and card cataloguing of information concerning their distribution 
and habits, will be pushed as rapidly as possible. 


GAME PROTECTION. 


In addition to carrying on the various projects now under way, at- 
tention will be given to a number of new matters. It may be neces- 
sary to establish inspection of importations in Porto Rico on account 
of a law adopted in that Territory early in 1911. It may also be 
necessary to place restrictions on the importations into the United 
States of monkeys, to guard against the danger of the introduction of 
the disease trypanosomiasis. 

Operations connected with the enforcement of the Federal law 
regulating interstate commerce in game will be continued and ex- 
tended. Many waterfowl are illegally shipped from North Carolina 
to northern markets, and the practice will be investigated and steps 
taken to stop it. The passage of the Bayne bill in New York, by 
closing the markets of New York to native game, will greatly fa- 
cilitate this work. The shipping of deer and grouse to the Chicago 
market from Michigan and Wisconsin, in violation of the laws of 
these States, will be investigated. 

Several bird reservations now without warden service or supplied 
only temporarily will be provided with regular wardens, including 
probably the reservations in Idaho, Oregon, and Washington, also 
the Belle Fourche Reservation in South Dakota, and possibly some 
of the Florida reservations. It is planned also to appoint inspectors 
for several districts. Efforts will be made to establish a warden 
service on Laysan Island during next spring and summer and to 
have the 7hetis visit the island again next winter. Steps will be 
taken also to exterminate or at least reduce the numbers of rabbits 
that now are a pest on the island. 

Attempts (unsuccessful last year) will be renewed to secure moun- 
tain sheep for the National Bison Range in Montana. In coopera- 
tion with the American Bison Society efforts to secure a suitable site 
in South Dakota for a new bison range will be continued. The pre- 
liminary steps have been taken, and early in the new fiscal year an 
agent will examine the various localities that have been suggested. 

The problem of the preservation and restoration of the big game 
of the country is receiving careful consideration, and several meas- 
ures will be undertaken during the coming year along that line. 
Efforts will be made to provide elk for one or two National Forests 
in Colorado, for the Medicine Bow Mountains in Wyoming, and for 
various points in eastern Oregon, provided they prove suitable for 
elk. Through one of the principal associations of sportsmen it is 
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hoped to introduce elk at one or two points in Arizona, and through 
the Order of Elks or otherwise an effort will be made to increase the 
herd of elk in the Wichita Game Preserve. ‘These measures are part 
of a plan to restock the Rocky Mountain States with elk. The pres- 
ervation of the antelope is one of the most difficult problems pre- 
sented. A careful survey of the condition of antelope will be made 
in two States in the Northwest, Idaho and Oregon, and three in the 
Southwest, Texas, Colorado, and Kansas, in order to ascertain what 
can be done to preserve from extinction this valuable and attrac- 
tive species, the only antelope of the Western Hemisphere. The 
transfer of big game from points of comparative abundance to suit- 
able localities where it is wanting will be made a special feature of 
the work of the coming year. 


REPORT OF THE CHIEF OF THE DIVISION OF ACCOUNTS AND 
DISBURSEMENTS. 


Unitep States DEPARTMENT OF AGRICULTURE, 
Division oF ACCOUNTS AND DISBURSEMENTS, 
Washington, D. C., October 24, 1911. 
Sm: I have the honor to submit herewith a report of the work of. 
the Division of Accounts and Disbursements for the fiscal year ended 
June 30, 1911. 
Very respectfully, A. ZAPPONE, 
Chief of Division. 
Hon. James WILSON, 
Secretary of Agriculture. 


CHARACTER OF WORK. 


The Division of Accounts and Disbursements audits, adjusts, and 
pays all accounts and claims against the department; decides ques- 
tions involving the expenditure of public funds; prepares advertise- 
ments for all work and supplies not contracted for by the General 
Supply Committee of the Executive Departments; prepares letters 
of authority; writes, for the signature of the Secretary, all letters 
to the Treasury Department pertaining to fiscal matters; examines 
and signs requisitions for the purchase of supplies; issues bills ef 
lading and requests for passenger and freight transportation; pro- 
pares the annual estimates of appropriations; prepares annual fiscal 
reports to Congress; and transacts all other business relating to the 
financial interests of the department. 


ORGANIZATION. 


For the purpose of systematizing its work, the division is divided 
into five sections, as follows: 

CaAsHIER’S SECTION.—This section prepares and mails all checks 
and handles all moneys received and Wbaiear|: 

AUDITING SECTION.—This section audits all salary, reimbursement, 
purchase, telegraph, and express accounts. 

BooKKEEPER’S SECTION.—This section keeps all books pertaining 
to the fiscal affairs of the department, indexes all accounts, prepares 
all requisitions on the Treasury for advances of public funds, compiles 
for rendition to the accounting officers of the rBncaatlen the quarterly 
abstracts of expenditures and collections and the account current 
covering the liability for public funds, and has charge of the corre- 
spondence with the accounting officers of the Treasury in the settle- 
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MiscELLANEOUS SECTION.—This section has charge of the prepara- 
tion of the several annual reports to Congress and the administrative 
examination of the accounts of the Forest Service and of the Weather 
Bureau; also audits all accounts of the Board of Consulting Scientific 
Experts. 

REIGHT AND TRANSPORTATION SECTION.—This section audits all 
passenger and freight accounts and prepares and issues all passenger 
transportation requests and bills of lading covering freight shipments. 


WORK OF THE YEAR. 


APPROPRIATIONS, EXPENDITURES, ETO. 


The total appropriations for the department for the year ended 
June 30, 1911, amounted to $17,278,976.10, not including $1,440,000 
appropriated for the several State agricultural experiment stations. 
Of this sum ($17,278,976.10), $14,759,292.08 was disbursed prior to 
the close of the year, leaving a balance of $2,519,684.02, nearly all of 
which is covered by outstanding liabilities. Supplemental accounts 
for the year 1910 were also paid, amounting to $747,329.26. The 
unexpended balances for the year 1909, amounting to $306,336.91, 
were finally covered into the Treasury on June 30, 1911. 

There were received, audited, and paid 62,424 accounts, amounting 
to $10,277,119.25 (not including Forest Service). In payment of 
these accounts 115,802 checks were drawn on the Treasury at Wash- 
ington and the Subtreasuries at New York and at Chicago. 

here were also audited and sent to the Treasury Department for 
payment 2,969 accounts. 


LOST CHECKS. 


During the year 71 checks were lost in transit through the mails or 
by the payees. 


REQUISITIONS, LETTERS, AND REQUESTS. 


One hundred and eight requisitions were drawn on the Treasury, 
aggregating $9,954,606.50 (this does not include Forest Service). 

The number of requisitions issued for supplies was 23,741. 

The number of letters of authorization for travel was 6,307. 

The number of letters written and received in the ordinary trans- 
action of business was about 95,000. 

The number of requests for passenger transportation was 35,168. 

The number of requests on the Quartermaster General for the 
transportation of Government property was 551. 

The number of departmentabitills of lading issued was 3,113. 


TEMPORARY SPECIAL DISBURSING AGENTS. 


Twenty-six temporary special disbursing agents and nine district 
fiscal agents were active during the year, and the sum of $6,166,758.60 
from the appropriations of the department was advanced to them, 
requiring the issuance of 188 requisitions upon the Treasury. The 
total number of temporary special disbursing agents and district. 
fiscal agents shown includes 10 and 9, respectively, for Forest Service, 
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to whom $6,025,884.03 was advanced, requiring 136 requisitions upon 
the Treasury. All accounts of temporary special disbursing agents 
and district fiscal agents of the department were given an adminis- 
trative examination in this division before being forwarded to the 
Treasury Department for final audit and settlement. 


MILEAGE BOOKS. 


During the fiscal year 764 ah and scrip books were purchased 
for official use by employees of this department, at a cost of $25,287.50. 
Rebates on these books, amounting to $3,113.65, were deposited in 
the Treasury to the credit of the appropriations. 


COMBINED ACCOUNTS. 


There were 4,175 combined accounts handled during the fiscal year 
1911, and it is estimated that the preparation of at least 20,875 
a was thereby avoided, to say nothing of the saving in clerical 
abor. 


APPROPRIATIONS, DISBURSEMENTS, AND UNEXPENDED BALANCES FOR 
THE FISCAL YEAR 1911. 


The table following shows for the fiscal year the amounts appro- 
priated, disbursed, and unexpended: 


Appropriations, disbursements, and unexpended balances for the fiscal year 1911. 


= Total * j eae 
: ubappr moun of appropri- 
Object. priations.|  7?ansfer of funds.1 a amount disbursed. | ation on 
ppropriated. eGidl 

BalHnnIeS pROTESt SEL VICO aoa dls ei eein'o'wot | 2h ccccccecveusssboeeetens $60, 200. 00 $56, 599. 49 $3, 600. 51 
Improvement of the na- 

MIGUEL IONESES so 9s ates acing cree eee den ccevccdcccesttatcerees s 275, 000. 00 243, 225.06 31, 774.94 
Generai expenses, Forest 

ORV IGG ae Meet apie dba ooectea|spco-<cnccaes acne oeoeeene 5, 572,900.00 | 5,027,705.50 | 545, 194. 50 

Fighting forest fires....| $135,000 |$1,093,050.00 §# _—sifée.a...-.------ 1,065, 081.70 27, 968. 30 
Maintenance and sup- 

Tot Sere | 270408] 8234 O41KA7. ee ee ee 162,808.00 | 71, 233. 47 

Forest products.......- i 120,620.00. 40-2 ES eee a 118,685.89] 10,934.11 
National forest range 

investigations........ 11, 820 115820:00).. fete 08 Fee on as 9, 063. 28 2,756. 72 
Silviculture, national 

foresta 39. 20 82-4. 66,640+|. | 60,275.68.) Aetiee Ls Ree 56, 313. 74 3,961.94 

Management of forests. 108,010 935 '260;90) OS et eee oon es 82, 417. 82 11, 333. 08 
Market and miscel- 
laneous ~— investiga- 

flonss 2%. ee... 115,470 |!) 104:804:85. “Siete | Pee ee ee 94,428.30] 10,376.55 

Paper tests..--.-----<- 44,0007) } 14; 000/00: 2 os a oe 11,091.80 2, 908. 20 
Absaroka National 

1) x2) eas oe 20, 844 18,278.00, WIR Oe tok NABY OD. on oe 16, 564. 02 1,714. 33 

Alamo National Forest. 33, 449 DD TORCO: eh) geese ae 19, 214. 29 1, 562. 31 
Angeles National For- 

Cree ee thane. Sos BO, 64410 55; 708200, ee ee te 50, 145. 66 5, 562. 34 
Apache National For- 

a, eee 31, 4140 61: 240 OR a ee es 28, 080. 07 3, 164. 91 
Arapaho National For- 

CBS Bene eee 21, 560 RE a, ale in| [tA ee SS 18, 143. 88 1,721.12 
Arkansas National 

Vela ee ee aes 32,960 ca ee Re ee en ae 30, 658. 78 1,096.74 

Ashley National Forest 19, 668 13; 5812 64). So ht tee TSS ee oa 11, 881. 61 1,700. 03 
Battlement National 

MOrest I so2~ Sec ss2 4: 15,700 (TTESO 0 AU MMS aaa Se Fe Se See 13,961. 10 1,352.90 


1And not to exceed 10 per cent of the foregoing amounts for the miscellaneous expenses of the 
work of any bureau, division, or office herein provided for shall be available interchangeably for expend- 
iture on the objects included within the general expenses of such bureau, division, or office, but no more 
than 10 per cent shall be added to any one item of appropriation except in cases of extraordinary emer 
gency, and then only upon the written order of the Secretary of Agriculture. 
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Appropriations, disbursements, and unexpended balances for the fiscal year 1911—Con. 


Object. 


General expenses, Forest 


Service—Continued. 
Beartooth National 
MOPAR a rece ceed 
Beaverhead National 
Foresh <2 2 -1¢. -to.':2> 
Bighorn National For- 
ORGS aetes. co nnaddn 
Bitterroot National 
I C0) = | eee SE: 
Blackfeet National 
MOVES Gs a= o1sccias siein nian 
Black Hills National 
1G eo | Rt genie, ape Be 


Boise National Forest. 
ogre National 


Cache National Forest. 
California National 
HOOGR Gaeta sooo ata asate 


es 

Carson National Forest. 

Pasrade National For- 

Challis National Forest. 

Chelan National Forest. 

Chiricahua National 
FOrest; ==.022-% ees 


Clearwater “National: 


DLCSU nse ese 2c 
Cochetopa National 

MOTOS. sas ose nen soe 
Coconino National For- 


es 
Coeur d’Alene Na- 
tional Forest........- 
Eobradp National For- 


= ed claie'sieieinie'are ata 


Crater National Forest. 
Crook National Forest. 
Custer National Forest. 
Datil National Forest. . 
Deerlodge National 
OresG seit. .|as'o ss 


Dixie National Forest.. 
Eldorado National For- 


ee wee cece cece enews 


Gila National Forest... 
Gunnison National 
Woreseercadeadcecces 


Subappro- 
priations. 


20, 200 
28, 971 


37, 280 
21, 600 
42,195 
21,131 

9,009 
17,848 
41,105 
38, 783 
17,704 
50, 226 
45, 976 
19, 854 
23, 376 


Transfer of funds. 


$17, 726. 35 
21,314. 44 
28, 087.13 
29, 447.04 
20, 335. 86 


50, 504. 16 
24, 269. 12 


22, 789. 56 


16, 642. 60 
17, 590. 85 


26, 316. 22 


15, 567.10 
22,127.91 


26, 437. 66 
13, 311.00 
40, 173.05 
15, 541.00 

9,909. 00 
18,048. 00 
35, 202. 28 
38, 483. 00 
16, 146.13 
41,358.77 
46, 511.02 
21,046.00 
22, 875. 20 
22, 679. 50 
14, 121. 45 


33) 720.77 
41,519. 62 


31,270. 15 
13, 501.00 


12, 485. 00 
16, 310.00 
14, 849. 15 
37, 825. 68 
25, 181. 55 
18, 520. 27 


11, 393. 83 
45,947.09 


18, 523. 64 


Total 
amount 


weet ween ew ewne 


appropriated. 


ween ene 


es 


eee es 


eee rs 


wt ee ewww ene e-- 


teem ewww ene 


see ew ce cess e- 


ee ers 


wee www wn ene 


see eww weeeee n= 


ee rs 


Amount 
disbursed. 


$16, 366. 35 
18, 913. 01 
24, 861. 32 
26, 936. 06 
18, 001. 46 


44, 424. 65 
21, 627. 45 


20,349. 61 


15, 312.05 
15, 403. 00 


21, 723. 99 


13, 502. 84 
18, 556. 86 


23, 500. 47 
11, 491. 90 
35, 368. 78 
13, 277. 56 

8,871.71 
15,393. 35 
32,770. 69 
30, 824. 63 
14, 674. 66 
37, 240. 10 
43, 734. 88 
18, 969. 00 
20, 853. 57 
20, 218. 00 
12, 998. 56 
32, 383. 41 
18. 689. 74 
12, 258. 63 
29, 571.57 
36, 564. 42 


27,399.21 
12, 569. 97 


10, 924. 19 
14, 449. 39 
13, 678. 38 
36, 181. 72 
22, 990. 07 
16, 638. 81. 


9,785.70 
40, 298. 13 


16, 684. 49 


Balance 
of appropri- 
ation on 


hand. 


$1,360.00 
2, 401. 43 
3, 225. 81 
2, 510. 98 
2,334. 40 


6,079. 51 
2, 641. 67 


2, 439. 95 


1,330. 55 
2,187.85 


4, 592. 23 


2,064. 26 
3, 571.05 


2,937.19 
1,804.27 
2, 263. 44 
1,037. 29 
2,654. 65 
2, 431. 59 
7,658. 37 
1, 471.47 
4,118. 67 
2,776.14 
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a Total fe ; ee y 
Object. er pti Transfer of funds. amount ra tsb tga) he 
priations. A disbursed. aticn on 
appropriated. Beant 
General expenses, Forest 
Service—Continued. 

sae Sete National For- 

eee taiata erate l= =e $16,850 | $15,004.03 ash auc emcees $13, 546. 85 $1, 457. 18 
aea National For- 

este eer eee 34.508 |e? 33.422; 45 8 AND. th i Ree ..--| 28,933. 66 4, 488. 80 
Holy Cross National 

MOTESL ee teen ee nod 18,610 0 LR ect oe! Pre eile 15, 527. 25 1, 588. 59 
Humboldt National 

Roredtee. 2st S. 2s 19026 eh 205 276200) Se er 0s et Soke 17,931.75 2, 344. 25 
Idaho National Forest. 21,780 RE IG bie | OY eet te Soe tock oe 13, 370. 55 1,746.10 
Inyo National] Forest. . 29, 500 77 Ee BON) ee et es San oes ogseE 19, 752.79 2, 787.21 
Jefferson National For- 

PAE eet miacns siciecareis 34, 001 DU 200s OS). gg a  Wacmcwimclee ces 25, 216. 53 2,074. 45 
Jemez National Forest. 31, 476 ZU TBOS O88 Sars Fred). So omacles ono oe 17, 905. 32 2, 281. 66 
Eaibab National For- 

2A Reena 20, 400 16, 641.78 soe epteilaets <-sis 15, 365. 43 1, 276. 35 
Kani National For- 

a ee ee 28, 448 31, 204. 50 Sits iaiaie cians saters 27,923.70 3, 280. 80 
ees National For- 

OCQUoiid cine swine ncs.<' oc 8, 805 TEA |, | aegis Cem (Sts Seen een ey 6, 305. 52 1,126. 48 
Kern National Forest. . 27,512 ZO OSL. 13 | 9S MEM PF ore esc ccc 23, 844. 39 2, 786. 74 
Klamath National For- 

PSU react cease 42,000 SLT 21S re Te Hera ih eee cael ees 27,310. 79 3,961.39 
Kootenai National For- 

Sb ccanee ee new cess 30, 634 BZ0802 80) CA ets ed eee st 28, 837. 83 3, 242.97 
La Sal National Forest. 13, 890 12 O34 81 Nn Socmmieteteinins 2 11, 413. 56 1,521.25 
Lassen National Forest. 31, 154 22 B2200F SF Pee WOT 3 Soe sec cicor 19, 024. 08 3, 297.92 
Leadville National : 

INOredbssee seco nessa 29, 720 22, 384. 00 20, 314. 43 2, 069. 57 
Lemhi National Forest. 20,750 17, 096. 27 14, 534. 32 2,561.95 
Lewis and Clark Na- 

tional Forest........ 17, 426 15, 498. 08 14, 500. 79 997.29 
Lincoln National For- 

(Co OSS REG ReE Sena 20, 218 13315: 00) ese seh a3 8s Bear 12,513. 51 1, 401. 49 
Lolo National Forest... 28, 952 S31, 5025 54 Tavera sare a ciee 28, 399. 60 3, 102.94 
een Nationa] For- 

EOE ee mace cs 24, 745 22, 827.00 Dae daaian hette 20, 683. 79 2, 143. 21 
Manet National For- 

eat pieincmaekisine wa se 24, 063 18, 547. 80 a dhuldiere etapetaraisiais 16, 488. 08 2,059. 72 - 
Manti National Forest. 23, 000 ZO 581 Sa" mire > | TOMER ees ont 18, 759. 39 1, 821.94 
ae National For- 

Be Sahat 14,776 10, 680. 60 sac eaecaoaree 9, 570. 37 1, 110. 23 
oe National 

MOTGSG. cacao cna): 2 2, 405 USG45 SOR Me es Nis coat ceee 1, 268. 44 676. 84 
efedicine Bow Nation- 

aloWorest)c..02- e525 28, 350 ZS TORS met Sc soceescsse 21, 474. 02 2, 235. 29 
eecient National For- : 

eosin ances naneeeeet 3, 744 3,825.00 saatiomociaceses 3, 220. 83 604. 17 
ee National 

OQESt See at csct.c 2s 24, 433 19,521.70) “25 See ee eee ek 17, 896. 40 1, 625. 30 
Minidoka National 

Oregh. ss oe sae Seb 17, 800 13,908:00: “sie Oe hs ee Seek 11, 999. 94 1, 908. 06 
Missoula National For- 

CRE the occcawecst oe 34, 504 24, 599.39 21, 999. 27 2, 600. 12 
Moapa National Forest. 3, 400 2, 886. 25 2, 456. 13 430. 12 
Modoc National Forest. 30, 890 22,155. 40 19, 888. 16 2, 267. 24 
Mono National Forest.. 23,725 20, 778.19 16, 738. 81 4,039. 38 
Monterey National 

MOPESE: 2525. heen ccoue 15,070 8;3705;00) 0 wt Sic siceescmes 6, 393. 22 1,976.78 
Montezuma National 

ROTEN Gs sa ne wed 23, 440 105366:42)" S45) ea eerenecccecceeece 17, 813.03 1, 552. 39 
Nebo National Forest... 9, 300 8, SOS 16." SP WOR OS Ree ee Sasee 7, 602.70 757. 45 
Nebraska National 

INOFCHE. ts cess- see 18, 250 13 SSTSD0is* see ee Soe eee te 12, 954. 44 1, 033. 06 
Nevada National For- 

LI a8t Sega hiBacrecnc 20, 900 18, 195.00 ihe She) se ee arene 16, 129. 69 2,065.31 
Nezperce National 

LO ei eee 28, 507 YOR LACT | Poet Ne Wi eel |S ne ge 20, 217. 65 1, 814. 35 
Ocala National Forest.. 5, 623 B, 625.00 89 oh "Was os SPOS Ses) 4,652.00 1,171.00 
Olympic National For- 

ibe saacreteteccacsce 32, 925 32, 658. 12 ccdedasenesack 30, 157. 59 2, 500. 00 
orn National For- 

aichatene Soe hitnc come 40, 882 36, 889. 42 Bae ¢ Son AeA eA 31, 474. 88 5, 414. 54 
ok National Forest. 26,961 2658205 OG ee he SE oe cesceaes 24, 990. 53 1, 834. 53 
Palisade National For- 

CR ae eee tenes wseas 15, 550 16;705500" SRbele Si | .cSeec ences oe 14, 587. 12 2,117. 88 
Payette Nationa! For- 

est. . 20, 660 20, 722. 00 Byte! sewage 18, 433. 68 2, 288. 32 


Pecos National Forest.. 29, 489 


29, 937.90 ewcccccccceces 27,367.35 2} 570. 55 
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Sub Gi Amount /oltepprupel 
ubappro- moun of appropri- 
Object. priations. Transfer of funds. amount disbursed. ation 7 
appropriated. ha 
nd. 
General expenses, Forest 
Service—Continued. 

Pend d’Oreille Na- 

tional Forest........ $27,162 | $28,155:00; —  esbeencccces ce $26, 784. 63 $1,370.97 
Pike National Forest... 41, 280 41,800.83 . ay obs ge |bctameeoeceee 38, 234. 75 3, 165. 08 
Plumas National For- : 

Co a ee cee, eee 42,012 38, 307.00... 45 at) pe lect teed 32, 967. 52 5, 339. 48 
Pocatello National 

NODTCR ie Soe Sone on a 20, 246 15; 582.05. an AGP ge le se des ee em 14, 544.70 1,038. 25 
Powell National Forest. 16, 500 11,080.00" ay are At leowceee cee eana 10, 150. 96 1,479.04 
Prescott National For- 

OR ios pears es aminemare 33, 851 22083320 ge Meeeanieweae'd 21,311.45 1, 671. 78 
Rainier National For- 

Ce ee ae ee 36, 220 24462044 92 pas fee leeetemcgee osics 22,079.05 2,383.39 
Rio Grande National 

Morest. 25. Aso. soe 26, 620 27,190.61. = ge bi BA) eee cee oe 25, 257. 54 1, 933. 07 
Routt National Forest. 22,050 22;200,40 | \eibewsoceemed 20, 967. 73 1,331.72 
Salmon National For- 

TAG Ree See ee 29, 825 S090; 67) Nee kccmtceeewes 28, 581. 16 2, 509. 51 
San Isabel National 

NOTeSt. sha Sate sees oe 18,070 17,084;'80. - 24 St, we Sse setts fee oe aa 15, 284. 61 1, 750. 28 
San Juan National For- 

OBL. «keene Seo. cae 31, 458 28,693:34. wy Oe te |b begecdecsyes 25, 837.06 2, 856. 28 
Santa Barbara Na- 

tional Forest....... 37, 889 AVG77:00) vie fees Sy NSdodaeeeeee os 34, 471.95 7, 205.05 
Sawtooth National | 

Horest 2). 22 acces 27, 200 17;423:43 fn) pew bel swadansascede 15, 665. 35 1, 758. 08 
Sequoia National Forest 31,512 25;412:00 tee ceeeces 20,011. 10 5, 400. 90 
Sevier National Forest. 20, 550 17547606" Ay pen ot lecedeec eee ence 15, 804. 97 1,671.09 
Shasta National Forest. 38, 675 39;952:22 wo we, bi leceaeeecee nese 33, 844. 56 6, 107. 66 
Shoshone National 

Gres. fe. oes a8 fos. 25, 220 18;)\647.98: 2 gies or |oceseteneee 16, 563. 53 2,084. 45 
Sierra National Forest. 49,370 44;165:08., Wb dotwcaacectsne 37, 697. 13 6. 467. 90 
Sioux National Forest. 10,919 11818:68 sy sen ee ls -pseseaee sess 10, 271. 43 1, 547. 25 
Biskivou National For- 

Set SR eae 29,561 21, 107. 41 SOeceaneceeces 18, 939.95 2,167.46 
Bitraati National 

NGTESUN inane mae oe 28, 074 22;770:00'; - Nacbvesesemesene 19, 407.02 3, 362. 98 

eoeey National For- 
ae Ae eee eee ss 23,175 19, 481. 80 Liche Sistah Hate '= ors 18, 002. 57 1,479. 23 
pcuanne National 

Rorest 22.5328: 0.5 30, 129 28,851.24 » ty yeh dy |nasdetadeeacee 25, 462. 24 3, 389. 00 
Sopris National Forest. 22,058 ABS2782 ES eee eee 16, 783. 28 1,544. 54 
Stanislaus National 

1 Ot} ¢ =o] Eee a ee! 35, 788 34,0128): Ne eewsceenccne 30, 406. 28 3, 606. 53 
Sundance National 

orestt-sccee tenet 6,029 6; 790:005 0 |) Ne Sacceceencciee 5, 110. 96 679. 04 
Superior National For- 

este eh Sas 19, 379 15°276:00' » s Wseecekioseniceme 12,979. 52 2,296. 48 
Tahoe National Forest. 30, 886 32,972:22 yr yen ad io. Ses Se. 29, 391. 21 3,581. 01 
Targhee National For- 

CSL, tee cee ee 16, 850 20,220:00: «onieoe af lesceee-22----2 18, 556. 31 1, 663. 69 
Teton National Forest. 22,100 11;570/67 gm VD Saee ees le 10, 201. 63 1, 369. 04 
airiyabe National For- 

Co eee 3 es 24,000 13;960.00: © a! tae i  eactteoEsos. 8 12, 607. 03 1, 352. 97 
Tongass National For- 

OSE. cute ete Bee. ck 8,300 9530.00, Br Oe MMedlsdenesmo-o-<4 8, 347. 54 1, 182. 46 
rents National Forest. 33, 111 18:200.00.. sig  HERSesoc ee cinee 16, 550. 49 1, 649. 51 
Trinity National For- f 

Osher east comer oene oe 36, 000 315393;,60\ 9 5 AN ieaectsces acer 25, 864. 10 5,529. 50 
Tusayan National | . 

WOTeSt I. Sees eo ce 27,214 26'939:60- atin ue i) eecbeeeics aoe 23, 826. 43 3, 113.17 
Uinta National Forest. 28, 600 235607498) Se? 5 Ml ae eeceeeeee oe 21,372.24 2, 285. 69 
Umatilla National 

Worestsce oe oes e ee 17,200 15; 574,08: © 9)" ileaescwosseneae 12, 974. 04 2, 600. 34 
Umpqua National 

MOrests.- oscc cee ee 36, 110 31 057,41) Via Sletaces wsiacgost 26, 194. 78 4, 862. 63 
Uncompahgre Nation- 

Ml Orestes ct a. = ot 25,990 20:861.67 i) HRA -|ae-bee ae e= ok 19, 218. 30 1, 643. 37 
Wallowa National 

HOTeSb set eee eo nae 33, 300 26,033.49. ¢7 Ap. £6 |osseers SF oscce 23, 189. 75 2,843. 74 
Wasatch National 

HOTESE Fe Jake ike 2 crocs 23, 450 15,866.69 Sp Ged BRO) oet oe <5 14, 197.90 1, 668.79 
Washington National 

(Oresposocceacareccas 31,925 22..866:09" ~ 2-5) WElLtcses tec 19, 951. 13 2, 915. 86 
Weiser National Forest 22,800 15:S18:00 Ga Gl sscesees béecde 16, 632. 58 2, 185. 42 
wWenatts National For- 

Said Poe IPS See mei cinte 19, 790 16,055.00 eecete decode 13, 133. 30 2,921. 70 


Wenatchee National - 
Forestscsccc cca Peas 32,129 22, 853. 04 vosiseseteneeee 20,811. 73 2,041.31 
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oo Total p ; palenee ; 
Object. vy appr?| — Transfer of funds. amount sp saan AMM PS) ILE ty 
priations. F disbursed. ation on 
appropriated. nace 
General expenses, Forest 
Service—Continued 

White River National 

HGS Rae ae ee ebeeac S $19)990)|" $20;280:60; «I ootewcenae $18, 836. 53 $1, 444.16 
Whitman National 

NOTES ance ceo - 5.0 26, 950 PE (nee ee) BA Ron CcOQnoS 22, 673. 64 2,804.81 
Wichita National For- 

CR eee eee es 10, 650 BO B50:00). wetme wo Heo esrsada setae 5, 100. 96 749. 04 
Wyoming National 

MOrest ak.) sone... 19, 700 175006; 00m ete) |oeeuascces Ace 15, 196. 79 2, 369. 21 

Zuni National Forest... 19,741 MAS 240s ieee eed ea ece esta one 9, 696. 64 1,544.07 
General administration, 10 

[RL GH ps Sako ceed CASSEL] Beam teme sod AesemecEeEAccSeGas boseae $472, 261. 60 436, 413. 46 35, 848. 14 
SPECIAL APPROPRIATIONS. 
Paper tests, 1911 (sundry 

Giot othie dente 2571910) 2 2[ot So aac | ot cas re cee ancas emer esos 30,000. 00 26, 485. 40 3,514. 60 
Refunds to depositors, ex- 

GOH OCDOSIUS see: oc Sa| wos deioccose| sb aos oacccectsames se oe cee 65, 630. 78 57, 912. 73 7, 718.05 
Cooperative work, forest 

investigations. ..... 14,915.59 10, 937. 88 3,977.71 

National Bison Range. 3,089. 18 707.57 

DE ReTRS ORES TH OUSLIY = 5 55) crsjcfetorctsiciaiay © ee amiswiooeiecrleei sete etna 8. SDM) ORSON ee 
General expenses, Forest 

BUA CLD Meee ere her Ba olamiaenin w ciee | osm wives Samat bec welcteiewie 70,000. 00 70, 000. 00 


Total for Forest 
BEBVICE Sher cence —te| sc ccscs ccs 6.091 ,'740:10)— Fe ee ee ee 5,425, 372.67 | 666,367. 43 


Salaries, Department of 
Agriculture (including 
Forest Service, but not 
including Weather Bu- 


TT) Re See oop oe SOE E CG CES CCE EEE AUER eCoae eS one eee 1, 267,500.00 | 1,193,069. 54 74, 430. 46 
Officers and clerks..... T2095 900) |stiotun sw cctuance oteectes seal ease ceteess .| 1,186,090. 73 73, 809. 27 
Extra labor........... 4 GUO" | sas SOS ARN oo Se oe 2 3 ee 6,978.81 621.19 

Contingent expenses, De- 

MeN OA PTICUIEITC! |. oe cee] snoce-nese= soneee ose 100, 000. 00 85, 792. 44 14, 207. 56 
Library, Department of 

JN ESR OU Soe See Ce eel oe ee ae te Se So 15, 400. 00 10, 904. 86 4,495.14 
Enforcement of the insect- 

ICIG CI ACL seins aan oats 192 | nw acoso onal be ames seen wcebuensceesee 35, 000. 00 6, 237. 48 28, 762. 52 
National Forest Reserva- 

BIBER EIDMMCSION PP Woe oss os co Sec| ee os tee eee nia oaeeeee 25,000. 00 4.00 24, 996. 00 


Acquisition oflands for 
protection of watersheds 
of navigable streams (ap- 
propriated $2,000,000, but 
$25,000 in use at time of 
Fj AT GU ETS OF) on he ee ane ay 9 ee ee 25,000. 00 9,964. 17 15, 035. 83 


Poaresive fire protection 
of forested watersheds of 
BB WIPAD ICS M CAINS cer = ao eee ee eae ease oe aes oe ae 200; O00 00) lSecccaeacaces 200, 000. 00 
BUREAU OF ANIMAL IN- 
DUSTRY. 
General expenses, Bureau 
of Animal Industry......].. sSes copa leade “cuando cho ccse nod se 1,234, 540.00 | 1,043,876.50 | 190, 663.50 
Inspection and quaran- 

NEE eae et eR ee | 623, .000::1' 1615; 800: 00 Tn o> =) TSS vate ss. cca 527, 028. 39 88, 771. 61 
Eradicating cattle ticks) 250,000 | 243,800.00 W. JL. LI |_............. 201,511.10} 42,288.90 
Dairy industry........ 147,600 | 154,600.00 J. ES este ee a OP 132, 691. 03 21,908. 97 
Animal husbandry.... 42,000 AB SOO SOOT Wier’ 1 ISESs Seeecesee 38,510. 78 7,689. 22 
Diseases of animals.... fA Ut i es Se ee Sedma cne lad qeedowes ace 92, 732.17 15, 267. 83 
Experimental! farm.... 12,000 pe TEC A Aleem be Ay de 3, 346. 88 9, 853. 12 
Administrative ex- 

pensege se oe sk 5179403)" +62: 9405008: fF = foe 48,056. 15 4,883. 85 


Cooperative experiments 

in animal feeding and 

PRGA At cs scan canccotlen Eeevon.|"tedesseamnasinnciece Serre 50, 000. 00 45, 946. 39 4,053. 61 
Meat inspection, Bureau of 

Animal Industry (per- 

MATIeCHE ANPrOPliAation)' bl csccecccacs|atececescs Seca anaes 3,000,000. 00 | 2,601,418.96 | 398,581.04 
General expenses, Bureau 

of Animal Industry, 

a2 iaess Jeses Merah pcacteetten!sascdenvede Suaainessenane 65, 000. 00 10.85 64, 989. 15 
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Subappro- Total Amount atenien 1 
: appropr: 
Object. priations. Transfer of funds. Re STC Rated disbursed. atl on on 
BUREAU OF PLANT IN- 
DUSTRY. 
General expenses, Bureau 
of Plant Industry, 1910- 
Dae oo space n-ise tue =5<¢-linsupecesas|< see dee seboke dup sbusele: EO IDOUL UL $8, 800. 72 $1, 199. 28 
General expenses, Bureau 
otblant mmdustry, 190045 | eek ee ee ee oe 1, 183, 346.00 | 1,013, 756.77 | 169,589.23 
Pathological laboratory; $21,710} $21,010.00D.E.Y  |.............. 19, 669. 46 1,340.54 
Fruit diseases......... 34,075 63, 070- 00: Ris tar ey | |osader des cece % 28, 936. 27 4, 738. 73 
Forest pathology...... 16;'510"| -t0:16- 310/00! Ese fas yer [sec eee 14, 886. 74 1, 423. 26 
Cotton and truck dis- 

GASES Sap enae dua <a 11, 289. 91 2,070.09 
Crop physiology....... 23,018. 43 1, 996. 57 
Bacteriology and nu- 

trition......... Heeeec 20, 634. 21 3,090. 79 
Crop acclimatization... , 859. 82 3,810.18 
Drug and other plants. 38, 995. 48 8,874. 52 
Crop technology....... 11,871.80 2,458. 20 
Cotton standardization. 24, 477.52 10, 122. 48 
Grain standardization - 39, 829. 81 10, 690. 19 
Physical investigations 12, 691. 96 2,563. 04 
Special seeds and plants 14, 145. 57 2,504. 43 
Seed-testing laborato- 

DGS Sae ao esee sess + 22, 741.37 3, 088. 63 
Grain investigations... 61,925 62;675;00 EGIL. —- -| ssceuwensecare 54, 511.32 8,163. 68 
Tobacco in vestigations O33) 1. MOTE RSOROO-ES = ae | Meneame 18,174. 49 3,655. 51 
General plant breeding. 1B; 700\ | 5852 2 cbcac ca Sesotho es ecenee eee 10, 458. 34 3,241. 66 
Paper plant investiga- 

Lif) (eae 8,775 97575300 KS: ilebocsteseeeeee 8, 507. 72 1, 067. 28 
Alkali and drought re- 

sistant plants....... 172 500) |S. Sel dewu cee Soeaiccn|esesceeeeee eee 13, 045. 78 4, 454, 22 
Sugar plant investiga- 

HONE 5 sSsose55556- 23:075-|cossceecs sacess éSSzeeccaletteeevecssece 18, 212. 59 4, 862. 41 
Taxonomic and range 

investigations. ...... 17; 650: | sosca5 2 sseecdstasscssscce Mae es eeeeeeee 15, 270.15 2,379.85 
Farm management....| 130,060} 130,510.00 NF‘K* ~—............. 114,025.27 | 16,484.73 
Farmers’ cooperative 

demonstration work.} 240,155 | 239,491.00U — |.....-.......-- 202, 657.31 36, 833. 69 
Dry land agriculture. . SUSTBOM sd tee chews send doce eeese eee tee eee 26, 884.15 4,845.85 
Western agricultural 

EXt@nsiON-2--+------- (ese eee Se ee eo sntoen onsen laceuceaner noes 66, 825. 30 7,554.70 
Pomological investiga- 

OS Bae Seiccherces* 71, 615 Weeos0O Oh 9 — |e lsapancmece omer 60, 392. 87 11,386.13 
Experimental gardens 

and grounds. ........ 13, 540 14° 804500 DI is Js 4. ecewcene 13, 752. 47 1,141.53 
Arlington farm and 

horticulture. ........ 34,930 367630500 QO GES = ai sis5s0 eee 31, 512. 51 5,117.49 
South Texas garden... OTE iJ (ot ene et, ors] Eee er errcc wae 8,908.97 191.03 
Administrative and 

miscellaneous........ 42,811 41007. 00 GIGI. Visaeccsssccosss 36, 569. 18 4, 437. 82 

Purchase and distribution 
Ofvaluable scones Searels teres ||) ee eee yp ad a Ke 309, 590. 00 279, 281. 61 30, 308.39 
Congressional seed dis- 

iribution!.=..22-.22 28 QG55 7LGD | Ses nec sc ct es cet senses samen eseces--| 239,844.97 25, 865. 03 
Foreign seed and plant 

introduction......... 43 BROS 3s ol soap eee sasesceuclbeeee Succuccce 39, 436. 64 4, 443.36 

Investigating the chestnut 
tree bark disease, 1911-12.]..........-}...2.-00 a Seceousanceseere 5,000. 00 812.31 4,187.69 
BUREAU OF CHEMISTRY. 
General expenses, Bureau 
of Chemistry 222 *-22-<<215 se he at ies gl ase St weeeee-| 816,340.00 657,766.56 | 158,573.44 
Laboratory, miscella- 

neous expenses...-... 365000) | sce ites estes boc loccasecesoncee 22,969. 51 13, 030. 49 
Laboratory, salaries 

anid rerit-:225-4605524 73;000) |oJees: eee ee ee Beas Sos 66, 467.97 . 6, 532. 03 
Laboratory, American 

food products........ DS G00) ||. Seekce sy cssosccasbiecse ce nee sasaenee 4,523. 24 476.76 


Food and drugs act, 
salaries in Washing- 
Hae Sree aap 175; 000) ee oes ao oie bcc owe ee Cotes sacs 165, 134. 56 9,865. 44 


salaries out of Wash- 

ington ($287,340)....| 232,340 | 247,340.00A ~~ |.............. 221, 684. 85 25, 655.15 
Food and drugs act, 

miscellaneous ex- 

penses ($240,000)....1 220,000: 205,000.00A ..... ccsewerve’, 120,001.00 78,098. 30 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 


559 


Appropriations, disbursements, and unexpended balances for the fiscal year 1911—Con. 


Object. Subappro-| Transfer of funds Seine Amount — jof approprk 
: priations. appropriated. disbursed. ation on 
hand. 
BUREAU OF CHEMISTRY— 
continued. 
Allotted to Referee Board: 
Food and drugs act, 

salaries out of Wash- F 

PLONE ee seer va 55 53 $55,000 | $53,500..00H! == j.........0.... $30,153.40 | $23,346.60 
Food and drugs act, 

miscellaneous ex- 

Wo ee 20/000) |na3 21,500.00) Hen mul ale Rosee nce 19,931.33 1, 568. 67 

BUREAU OF SOILS. 
General expenses, Bureau 
of Boll a SE Sg a aaa a ce a eeeeceeetee $193, 600. 00 173,113.17 20, 486. 83 
Soil laboratory inves- 

tigations: s2S.u.% .- - ASEOOO) |) 24825500: Daa ab ae fo dni| eteeicsasetce. 44, 477.86 3,647.14 
Soil water investiga- 

ODS crete poee oot ccc 5,000 A°G75/O0 Le tre eee 4,136. 68 538.32 
Boeilisurvey. 0222-).:. =. UR BIG 1g | 4 SS BS ok re eel Peer eo ses3 120, 458. 00 14, 702. 00 
Administrative ex- 

Rpenses|es fee: 2c -2- 3 5, 440 5, 640) OOD Ese os) Ne Tae es! 4,040. 63 1, 599. 37 
General expeuses, Bureau 

Mons ollie" oo ao (SNe oscccccslbetecdsccecsaes Seassdccse 2, 500. 00 1,844. 87 655.13 
BUREAU OF ENTOMOLOGY. 
General expenses, Bureau 

agin ae Se on eer Paes Py eras Pcedah Seta vgs s soe 202,900. 00 are a ay rg 

eciduous fruit insects. 40,600 |....... ae A Ane peaked LE ik See Soe 4,156. 47 , 443. 
Cereal and forage in- ; 

SCO aa PAYA 1 al (ee Se oe Ae BN sie ee 22, 844. 53 2,155. 47 
Southern field crop in- 

SUR Lo eee eae M000) |526 ao Saccaccsececccsss a ls Lewdbicaeewed 41,191.65 5, 808. 35 
Forest insects......... 14, C00 Tis, ADD NOB me Sut edts eee ooaaeee ene 14, 149. 23 1,250. 77 
Truck crop and stored 
oe insects...... 10. ra 175875007 ~ 0 Mectascccceeese ers ye mec # 

eerulture!? 2-2. ..2. 23 10: OOON oes seek ase tees saes Soe ec eas 86. 4 S38 
Citrus fruit insects..... 16,500 | 14,875.00 H 117161.05 | 3,713.95 
White fly investiga- 

[TE By i ae BOO Sie ook Sh eae see eos well ses 4,753.10 246.90 

. Miscellaneous gia 28) 550 27,150.00 B 24, 875.03 2,274.97 
Teventing sprea 0 
moths, Bureau of Ento- 
mology Sid Bahasa SNR tS | Ae eae) Peed “ate ER Sete Te eer 300, 000. 00 285, 046. 84 14,953.16 
General expenses, Bureau 
of Entomology, 1911-12. .]... Jews Jaseices aseseseeuee eae soe 10, 000. 00 4,789.58 5, 210. 42 
BUREAU OF BIOLOGICAL 
SURVEY. 
General expenses, Bureau 
ol Biological: Survey~ <)> secec sec | cb ences ess 59,114. 01 12, 405.99 
— pee eon ee 6, 619. 37 2,800. 63 
aintenance of mam- 

mal and bird reser- 

VaALOUS J27 SaaS eee 8 5, 048. 09 1,951.91 
Food habits of birds 

and mammals....... 20,944. 82 4,055.18 
Biological investiga- , 
iy pions. | ae 18000/'|"."}.18; 100: 00 jas nee werietsopee cae 16, 544. 82 1,555.18 

inistrative ex- 
+ PENS .2.5.0.c2---- 12,100} 12,000.00 BI Be ele 9,956.91 2,043.09 
Protection and removal of 
elk in Wyoming.........|---.-------|-----220------+ Pee erie a 20, 000. 00 995. 38 19, 004. 62 
DIVISION OF PUBLICATIONS. 
General expenses, Divi- > 
sion of Pu sions oe | ee tne vcealeaepeacuae == eae al . 30, 000. 00 22,131. a £5 ete 
Rent in Washington... Wi i Oe et se oe te REA (ea, 4, 583. 416. 
Labor-saving machin- : 

CE y OU as Frade ives 3,000 |..... oth ela a Dee cnc Siw ail wicker so mtaninmin ech 2,197.15 802. 85 
Stationery and mate- 

PIGS be oe Saves aoe LL Dah area nec ean ons cele osamce chencee 7, 672. 42 3, 827. 58 
a galeria 0001 SSS ee a ee we clevecees PAP ere 608. 391.59 

Btograp ic equip- 

WMeHb. 0252. 25s. ra Ug) a Ns EO PE eee Or ee |e ee 3, 839. 46 160. 54 
Gas, electricity, etc.... 1600 sve ee eee Ine ate Sale asec woe is 699. 48 800s 52 
Wagons, horses, ete.... 4,000 5 5225. Bao on Err eee ee 164. 69 833.31 
Miscellaneous ex- 

Penses Oey FIN, ce: CH Se hos oats Joe coeds tos Cea ee SEER 2, 364. 53 635. 47 


1 Congress also appropriated in the sundry civil bill for printing and binding $460,000. 
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Appropriations, disbursements, and unexpended balances for the fiscal year 1911—Con. 


Subappro- Total Amount Pipe 
Objects Transfer of funds. amount 3 
priations. appropriated. disbursed. ton a 
BUREAU OF STATISTICS. 
General expenses, Bureau 
of Statistics..............]. egceunacelepbasscsensonane eseeeee--| $115,620.00 $91,344.10 | $24,275.90 
Administrative ex- 

DEDSOR To). ce mecs ae =e $24;920"| $24;119.25 00° — yi 20,110.90 4,008.35 
Special field agents.... 56, 000 68; 600375 CPs seal rae wae 44, 579.82 9,020.93 
State statistical agents. 30, 200 33; 200,00: COR. eee 22, 749. 47 10, 450. 53 
Special investigations. . 2,000 2,200.00 Tri os y eee aes 1,622. 71 577. 29 
Cost production farm 

PYOOUCIS. oc255.ce5 << 2,500 |..... anawecusyruewacertea| tones ceteeet 2, 281. 20 218. 80 

OFFICE OF EXPERIMENT 
STATIONS, 
Agricultural experiment 
BUSUONS (F802 5400) tee ool sc cet encoe| anewincow cece cance seen aee 142, 400. 00 125, 816. 74 16, 583. 26 
Agricultural experi- 

ment stations........ 33,400 |...... oie vie slo Sao weaae nieces |_ on eeee eras 30, 533.97 2, 866. 03 
Farmers’ institutes. ... TG OF RS Sas a ae ee ee Oe ee eee S 8,094. 93 1,905.07 
Station at Alaska...... 283000! | ctaceesees «che cneeeeeeee | a eke sae 28, 000500) [owe esses ann 
Station at Hawaii..... 28,000. |..... Seankese reset dee Wal. 2 oeeeaeee 28,000, 00: | caeaebesers 
Station at Porto Rico 

(including $5,000 for ' 

coffee investigations). 284000) See cee ace sncs=cecceatncceltctoonceses See 28;000.00 |; .ccsnane ce 
Station at island of 

Guamsesscsscee. es T5P00)| Sop ecece Sess csecabecs deen Hepeten eee eee 13, 732. 38 1, 267. 62 

WNutritiontinyvestivatiqns. 54|s..sh.ca-c-|--tactece-52-cccsocecac sce 10, 060. 00 9, 538.07 461.93 
irrigafioniinvesiipariunss-c|--csccecs~-|--snseceencoutecncestenee 70,380. 00 69,072. 68 1,307.32 
Drainage investigations....].... SESSA IR eR RaRp eT Rane =. 78, 860. 00 69,178. 66 9,681.34 
OFFICE OF PUBLIC ROADS. 
General expenses, Office of 
IPriplic ROAUS Ses ee oh eeece eens nic wasn tases Sea ee ee ee 92,980.00 81,815. 52 11,164. 48 
Road management. ... 16;000)s-eascoseaccecan csee ee eee mS! 14, 437.19 1, 562. 81 
Investigating road 

building and mainte- 

MSNCO se es ABN OGO) aks em ence cee eee ones See 36, 803. 56 6,196. 44 
Road material......... 93/980) | | 122*40000iCTHE —_ | |. sho es 21, 184. 69 1,215.31 
Administrative ex- 

perisest. feet oe! 10;/700' |) 15580;00'C1EY °! 5 | 2 eee 9,390. 08 2,189.92 

Total for main de- 

partment exclusive 
of Weather Bureau 
and HOrest Services|) ceases 2 | se ote eee 9, 682, 476.00 | 8,129, 524.06 |1, 552,951.94 
WEATHER BUREAU. 
Salaries, Weather Bureau..|...........|..---- Se ee be ere nee 2 199, 427.50 190, 870. 53 8, 556. 97 
Contingent expenses, ‘ 
Weather. Burean? 0.5 4]2o oo Se A ees SUS RSs ee 25,000. 00 21,131.98 3, 868.02 
General expenses, Weather 
MINCAU et te teens sp de chee cneiectesecacese abe soe ameets 21, 280, 332. 50 992,392.84 | 287,939.66 
Station salaries........ 6205410! Is case 2a eeccinc cuca eee eee eee Soe 568, 082. 53 52,327. 47 
Miscellaneous expenses. 94,000 995000; OOM - +> '>+itienn) | Fae NES ty ea 8 79,979.05 19,020.95 
Instruments, ete....... 30,000 35,,000/00' Mi 5 Rees Sea 24,912. 42 8,087.58 
Sand Key building... P5000 1 to net oS o> ae ee ae Se 504. 20 14, 495. 80 
Rents and repairs... .. 82,500 82,000500'M oe alee oes 63, 676. 58 20, 323. 42 
Traveling expenses. ... 22,000 20500100 el a ereeseees 16, 613. 52 3, 886. 48 
Telephoning and tele- 

praphinee so. eck! 265;'700''|" *268; 700700) BEX ee | eee ees 137,507.80 | 131,192.20 
Line and cable repairs. 45.000! |b casa accawioceccnweelss|bee soem ece meee 995.99 3,004. 01 
Investigations and sub- 

Ph 118) 1 ee a | 120;'000' || 9108;;000: 00M ~ % ) eae eee 74, 466.15 33, 533. 85 
Printing office......... 40,000 27; 722; 50 Mice) | | ak Sis 25, 654. 60 2,067.90 


Total for Weather 


ASUS ky: ee SE | |e eee ee a Ee ae 


17, 278,976.10 14, 759, 292.08 |2, 519, 684. 02 


1 This includes $720,000 for State experiment stations under the regular appropriation, to be paid through 


the Treasury Department. Congress also appropriated $720,000 as 
experiment stations under the Adams bill, to be paid through the 
patd through the Treasury Department for State experiment stations, $1,440,00:). 


a Mca appropriation for State 
treasury Department. Total to be 


? By the terms of the urgent deficiency act of December 23, 1910 (Public 328), $20,000 was transferred 


from the, Weather Bureau 


the Government Printin 
a yea of the Weather Bureau branch printing o 


Office in connection with the transfer thereto of 
ce. Of this sum $6,722.50 was transferred from 


ries, Weather Bureau,” and $13,277.50 from ‘‘ General expenses, Weather Bureau (printing office).”’ 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 561 
MONTHLY CHECK STATEMENTS. 


The check statements submitted by the Treasury and subtreasuries 
were compared with the checks issued by this division and the 
amounts verified. 

ANNUAL SUPPLIES. 


Awards for all ordinary annual supplies for the use of this depart- 
ment during the fiscal year 1911 were made by the General Supply 
Committee of the Executive Departments, and it was therefore neces- 
sary for the Department of Agriculture to advertise independently 
for only those supplies of a technical character which are used by 
this department exclusively, and which, for that reason, were design- 
edly omitted from the general schedule. The awards made for these 
technical supplies were, as heretofore, based upon bids received 
through advertisement in the columns of the daily newspapers in the 
large cities and special mail notifications to all of the well-known 
dealers in the wares required, the bids, when received, being sub- 
mitted to and passed upon by a board of award acting under the 
instructions and by the authority of the Secretary. Although sup- 

lies aggregating an amount less than $50 may, under the act of 
becca 1, 1899, be purchased in the open market, all supplies, as far 
as practicable, were regularly advertised for either directly by the 
department or through the General Supply Committee. 


PUBLIC MONEYS RECEIVED FROM VARIOUS SOURCES. 


There were received from various sources and deposited in the 
Treasury to the credit of the proper funds the following sums: 


Miscellaneous receipts, sales of condemned property, etc.......-....---- $28, 611. 67 
Sales of products, agricultural station, Hawali...............---..--.--- 308. 93 
Sales.of products, agricultural station, Porto Rico. ..-........---------- 2, 002. 69 
Sales of products, agricultural station, Alaska. ..............----------- 2, 536. 41 
Sales of products, agricultural station, Guam..............----------2- 12.15 

PROTA eee ys Nee eRe eka sia sale sieleleioisio was me eee Oni ee tee 33, 471. 85 


In this connection it is thought desirable to explain the method 
pursued in receiving and disposing of the moneys pertaining to the 
several funds. 

The proceeds of ‘‘condemned property,” ‘‘library index cards,” 
and ‘‘card index of agricultural literature” prepared by the Office of 
Experiment Stations are covered into the Treasury to the credit of 
‘‘Miscellaneous receipts,”’ under section 3618 of the Revised Statutes. 

Moneys derived from the sales of products at the insular stations 
in Hawaii, Porto Rico, Alaska, and Guam are used for the mainte- 
nance of those stations. 

Up to June 30, 1907, the moneys derived from the sales of ‘‘publi- 
cations’’ issued by the Weather Bureau were deposited in the Treas- 
ury to the credit of the appropriation ‘‘General expenses”’ of that 
bureau, under section 227 of the Revised Statutes. Since July 1, 
1907, these moneys have been deposited to ‘‘Miscellaneous receipts,” 
in accordance with the provision in the act making appropriations 
for this department for the fiscal year ending June 30, 1908. (34 
Stat. L., 1258.) 
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‘‘Seacoast telegraph line receipts” are covered into the Treasury 
under act of March 3, 1883. (22 Stat. L., 616.) 

In acknowledgment of each deposit of funds the Treasurer issues 
to the depositor a duplicate certificate of deposit. The number of 
this certificate is entered as part of the transaction, and the certificate 
is filed in this division. 

These moneys are forwarded to the Division of Accounts and Dis- 
bursements from the various bureaus, divisions, and offices of the 
department, accompanied by a letter or specially printed form, in 
duplicate, explaining whence the money was derived. The dupli- 
cate is receipted by the chief of this division and returned to the 
sender. The origin! is placed in the files of this division as a voucher. 
The amount received is entered in a book with a description of the 
transaction copied from the letter of transmittal. If in the form of 
cash or postal money order, it is so stated in the entry, and if by 
check or draft a minute description is given, with name of payor, 

ayee, indorser, name of bank, number and date of check, etc. The 
aw requires that money so received shall be deposited in the Treasury 
within 30 days after its receipt by a Government officer. The 
practice in this office is to deposit all sums as soon as practicable 
after they are received unless of an insignificant amount. The chief 
of this division, having no authority to do otherwise, accepts the 
statements accompanying sums of money submitted to him, assuming 
them to be in strict accordance with the facts. 


ACCOUNTS FOR THE FISCAL YEAR 1909 FINALLY CLOSED. 

As required by section 5, legislative act, approved June 20, 1874 
(18 Stat. L., 110-111), the unexpended balances of the appropria- 
tions for the year 1908 were finally covered into the Treasury on June 
30, 1911, and carried to the surplus fund, as follows: 


Amount of unexpended balances for fiscal year 1909 turned into the Treasury. 


Obiect Amount Amount Amount 
ean appropriated.| disbursed. | unexpended. 


CLCTES Sore Poe soa oe tricks wie bit ewinclcine eee ole aicmie $879, 660 $887, 260. 00 $856, 891. 19 $22, 768. 81 
Salaries, Department of Agriculture, extra labor.... 7,600 oie? 7,410. 85 189.15 
Contingent expenses, Department of Agriculture............- 86, 200. 00 85,851.79 | 348. 21 


Library, Department of Agriculture................-.......-- 15, 500. 00 15, 484. 39 15. 61 


BUREAU OF ANIMAL INDUSTRY. 


$150,000, deficiency act, Mar. 4,1909).......-.-.- $1, 247,200 Ny 997 900. 00 1, 214, 792. 71 32, 407. 29 
50, OOO: fis? ee? an 47, 302. 19 2,697. 81 
Meat inspection, Bureau of Animal Industry (permanent ap- 


18 tU stp 0) OA apace ee Bebe oc cemee secs dce-eerecessoce soc 3,000,000. 00 | 2,887,100. 05 112, 899. 95 
Eradicating cattle ticks, Bureau of Animal Industry, 1909....} 225,000. 00 202, 797. 16 22, 202. 84 
Eradicating cattle ticks, Bureau of Animal Industry, 1908 and 

909 Hoos eacles s Sess dees demoed as Spt Space eels seapedp edd odes Sar 25, 000. 00 25,000..00: |. . ssteeeeer we 


BUREAU OF PLANT INDUSTRY. 


General expenses, Bureau of Plant Industry, 1909.......-..-.- 886, 266. 60 873, 605. 23 12, 660. 77 
Purchase and distribution of valuable seeds......... $202,000 \ 258, 000. 00 { 201, 378. 40 621. 60 
Foreign seed and plant introduction............ 56,000 Cre 55,377. 46 622. 54 


BUREAU OF CHEMISTRY. 


Laboratory, Department of Agriculture (including $100,000, 
deficiericyact; Feb:'9;°1909); - 2 soS tecsen cous eee es oeeees 860, 000. 00 826, 830. 62 33, 169. 38 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 563 


Amount of unexpended balances for fiscal year 1909 turned into the Treasury—Continued. 


Amount Amount Amount 


Object. appropriated.| disbursed. | unexpended. 
BUREAU OF SOILS. 
PHMMMVEStIPA OHSS ose 52 cost soccnsccene cone eaccccccccceccess--| $200,000.00 | $199,415.09 $584. 91 
BUREAU OF ENTOMOLOGY. 

Entomological investigations, 1909............... cessescdesess|2 145,800.00 146, 280. 85 2,519.15 

Entomological investigations, 1908 and 1909................-.. 10,000. 00 9, 857. 82 142.18 

Preventing spread of moths, Bureau of Entomology, 1908 and 

PM ete nias sanistae ial 'c wns ca.c se cielsiecinainis -elsis deans tie wows 250, 000. 00 234, 440. 06 15, 559. 94 
BUREAU OF BIOLOGICAL SURVEY. 

Biglosicsliinvestigations..< occ. sees ccs svesceuseses dea swwacte 54, 420. 00 53, 968. 58 451. 42 

DIVISION OF PUBLICATIONS. 
Publications, Department of Agriculture!........... Boaeoaeae 40, 000. 00 39,915. 72 84. 28 
BUREAU OF STATISTICS. 

Collecting agricultural statistics......... eahiaw se Saeco eee 125, 000. 00 122, 402. 81 2,597. 19 
OFFICE OF EXPERIMENT STATIONS. 

Agricultural experiment stations ($1,371,0002)........ $30,000 1, 276, 436. 31 1, 563. 69 
MEANIMNIETS @ ITISLIVULES u,c1ju 0: ene mineme soaca wees cweoke 10, 000 9,655. 91 344. 09 
PEACIOHMALPAUAS Ron Eitan tas vane awoncaur cwee names. 26,000 1,371,000. 00 25, 998. 70 1.30 
PEON ALE AWA na ea ce sac ccloebocaegcoes ccce 26, 000 Na at tds 25,990. 19 9. 81 
Bpahigt ACEC OntO ICONS 5 No wade seetneeasc mom’ 26,000 | 26; 000" 00) la- fas. scseceee 
Ptauon 2b-island Of Guam ...o..02.. cess aseceess 5, 000 4,971. 45 28. 55 

NGRItIDH ITLVESLIPaLIOUS oc. <_acuscemem tee swat bas beties comee 7,000. 00 6, 995. 03 4.97 

frrimation iMnvestiparions..42<.2s5cs<esae csp ecclo ose Sass asaweee 150, 000. 00 149, 588. 32 411. 68 

OFFICE OF PUBLIC ROADS. 
Public roads inquiries....... weceta dass seen es $73,000 75,000. 00 71, 836. 24 1,163. 76 
Rent and repairs....... ASS oh ae Se eee 2,000 toto 270003007 |- a ssceteeecea> 
Total for main department, exclusive of Weather Bureau 
Bid NMOrest Service: * 22-6 5. scacccanat hee 9,971,646. 00 | 9,705,575. 12 266, 070. 88 
WEATHER BUREAU. 

RalaricanWieauler EUNCRE = foo 02 acon d obs cuseanea cee Censuses 202, 510. 00 202,141. 48 368. 52 

Fuel, lights, and repairs, Weather Bureau.................... 10,000. 00 9,860. 75 139. 25 

Contingent expenses, Weather Bureau....................-.. 11,000. 00 10,721. 27 278. 73 

Salaries, station employees, Weather Bureau.....-. Bocausetece 586, 750. 00 586, 265. 12 484. 88 

General expenses, Weather Bureau.......................-..- 852,000. 00 831, 764. 20 20, 235. 80 

Total for Weather Bureau..............-.... ora at 1, 662, 260. 00 | 1,640,752. 82 21,507. 18 
FOREST SERVICE. 

General expenses, Forest Service.......... evccenscccccececcss| 3, 151,900.00 | 3,134, 455. 63 17, 444. 37 

Improvement of the national forests .................---200-- 600, 000. 00 598, 688. 72 1,311. 28 

Total for Forest: Servieess Tas cocci cede saswswsoaasaeo ea 3,751,900. 00 | 3,733,144. 35 18,755. 65 

Total of all regular appropriations for entire department.|15, 385,806. 00 |15,079, 472. 29 306, 333. 71 


1 Congress also appropriated in the sundry civil bill for printing and binding, $460,000. 

? This includes $720,000 for State experiment stations under the regular appropriation, to be paid through 
the Treasury Department. Congress also appropriated $528,000 as a permanent appropriation for State 
experiment stations under the Adams bill, to be paid through the Treasury Department. Total to be 
paid through the Treasury Department for State experiment stations, $1,248,000. 


The following amounts for the fiscal years 1907 and 1908 were also 
covered into the ‘‘surplus fund,” which was included in the ‘‘war- 
rant” for the fiscal year 1909, viz: 


‘‘ Agricultural experiment stations, 1907”......... ee aera Be « & Sek Saat 7A TY 
“Purchase and distribution of valuable seeds, 1908”. .............-------- 3.20 
“Laboratory, Department of Agriculture, 1908”.................. Ch rae 41.50 


‘Administration, etc., of the national forests, 1908”....... S inlaiais Sf daiste&,oae(sar. eos OU 
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BUILDINGS RENTED IN THE DISTRICT OF COLUMBIA. 


The following statement shows the buildings under rent in the 
District of Columbia on June 30, 1911: 


Buildings rented in the District of Columbia. 


Location of buildings. For what purpose used. ——- 
ING. 1RG2 D GtrOGk.D Wi <.<-s-sccnncak snes Bureau of Animal Industry, offices.................. $1,800. 00 
Nos. 1224-1226 B Street SW Bureau of Animal Industry, offices and storage pur- 720.00 
poses. 
Rooms 914 and 915 Munsey Building....| Bureau of Animal Industry, offices.................. 420.00 
Rear of 1228 C Street SW. .| Bureau of Animal Industry, stable.................- 144. 00 
Atlantic Building...... .| Forest Service, offices............... 24, 805. 00 
No. 913 E Street NW......... .| Forest Service, carpenter shop...........- 270.00 
No. 215 Thirteenth Street SW.. .| Division of Publications, document rooms... 5, 000. 
No. 201 Thirteenth Street SW... .| Office of chief clerk, offices and laboratories. . 360.00 
No. 203 Thirteenth Street SW.. cle dos GO. 245 Sn bee sans bas Sie SS eee 420.00 
No. 205 Thirteenth Street SW...........]..--- do.. 420.00 
No. 207 Thirteenth Street SW...........]...-- do.. 420.00 
No. 2073 Thirteenth Street SW..........|----- GOsscscsscsiscsdacccewes cease eee eeee teen 420.00 
No. 209 Thirteenth Street SW...........|...-- GOE nese oon 855 ee eee ee eee eee 420.00 
No, 224: Twelfth Street 8 W a. 2-265. 62.055) o25e20O secs osdacscne as cee aoe eee eee 2,500.00 
Nos. 1304-1306 B Street SW............. Office of chief clerk, offices, laboratories,and storage | 2,500.00 
rooms. 

Nos. 1308-1310 B Street SW ..............].-.-- WO disinie sc dwncne sa satencnsaoenencnes eee 360.00 
Nos. 221-223 Linwood PlaceSW........ Bureau of Plant Industry, seed building............ 4,800. 00 
No358 8 Street: Siw. ss..2-8 2-52-0405. Bureau of Plant Industry, offices.............-...--- 750. 00 
Wo: 1360 B Streep) oo gece cscccccs cleans Gone: . 22255225 ed. eae ee 420.00 
No. 818 Four-and-a-half Street SW...... Bureau of Plant Industry, storage purposes........- 1160.00 
No. 212 Thirteenth Street SW........... Bureau of Chemistry, offices and laboratories........ 660. 00 
No. 214 Thirteenth Street SW...........]..--- Gove. cecsecsrhessseeieesa ts ieee 22 eee 660. 09 
Nos. 210-212 Fourteenth Street SW..-.... Bureau of Chemistry, shed for machinery........... 240.00 
No. 2283 Thirteen-and-a-half Street SW ..| Bureau of Chemistry, storing food samples.......... 2 50.00 
No. 216 Thirteenth Street SW........... Bureau of Chemistry, laboratories and offices........ 16,000. 00 
Nos. 200-202 Fourteenth Street SW...... Office of Public Roads, offices and laboratories. ....-. 3,500.00 
INO. 1316 B) StrectiS Wa. 5..ces-ee ae oe Office of the Solicitor, offices... 2... oss eseenee 31,542.86 
No. 215 Twelfth Street SW.............. Office of Experiment Stations, offices...... iM? sia 720.00 

Total... 525 se s5s ss Sees Be Se ea oe SS ae 70, 481. 86 


1 For a period of 4 months, at the rate of $40 per month, $160. 

2 For a period of 2 months, at the rate of $25 per month, $50. 

3 For a period of 7 months, at the rate of $100 per month, $700; from Feb. 1 to 20, at the rate of $100 per 
month, $71.43; from Feb. 21 to 28, at the rate of $180 per month, $51.43; for a period of 4 months, at the 
rate of $180 per month, $720. 


ESTIMATES OF APPROPRIATIONS. 


The estimates of ape aeons for the year ending June 30, 1912, 
were prepared in this division, based upon recommendations made by 
the chiefs of the several bureaus and divisions, and after receiving the 
approval of the Secretary were forwarded to the Treasury in accord- 
ance with statutory requirements. 


APPROPRIATIONS AND ESTIMATES FOR 1912, 
Estimates for 1912. 
Salaries, Department of Agriculture, Office of the Secretary............ $276, 650 


Oficersand clerks? esi. telersee set eae e me Petty ner ehiatirs - $260, 450 
Htra labory:c< soseeeeek 9 275-OS Bte Soe ple Sone 16, 200 
WEATHER BUREAU. 
Salaries, Weather. Buread. |< 2 Jon So scnewe eee ape ee ale do 53 <a 342, 800 
Gontingent expenses, Weather Bureau.............------+---- ds tise od 25, 000 
General expenses, Weather Bureayl ..1-"-i0 2-2 ¢ [e005 + ppteneeees meee ens 1, 283, 310 
Dtataor salaries? oo 02 .cs socseines ce oc.c en eee eee $539, 580 
Miscellaneous Oxpenses.....- 20002 esees Pole done otoneees 114, 000 
Instruments, etc....-.. bE oy es i ee 35, 000 
Rents and repairs....... be ee oe ees , 97, 500 
Traveling expensess ¢ 222 92. 2° -, Sones ee eee aes oe 22, 000 
Tclephoninr and telesragn tng.) o 52 oe ae ee = ar ote 315, 700 
finesud cable repairs-.3¢>5, eed eee te = a 4, 000 
Investigations and substations’: 2.2 2.c2concse- oe seek -- 120,000 


Prigtiny OM1CO<..'. S2toss dese ane oes eee eee ee oie ese 35, 530 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 


BUREAU OF ANIMAL INDUSTRY. 


NN ee Seah eeace 3.otc ot Mee pe ae ae Sinha Mra Uinta aste sfaiae 
General expenses, Bureau of Animal Industry........................-- 
Hispection and quarantine --_. oo. ceandacine <icisswas $592, 700 
Animal quarantine stations at Baltimore and Boston.... 65, 000 
Eradicating cattle ticks..........-..... heiaby iain shies Spe 267, 880 
PIED WAEESEEY eis iss cle os asin a wid srs onc ie corey Sac 155, 000 
RMT MINERS Sociales, Sam 2 ace wiate wits wieiniers' od teas ja"e 5 55, 480 
WRC AReSIOM ANIMAS. to 2. 0's | Sais serene en aaa ever e — 80, 180 
ERE CRIED: nis «= Sore ais aye Meee a oe Sele we 25, 000 
PPATHAIMIGETATIVE-CXPCNSCS. «ooo 22 es sctcterei lo eal oe sine aio ess 46, 940 
Cooperative experiments in animal feeding and breeding. ............. 
BUREAU OF PLANT INDUSTRY. 
OLE CE i ae A Ae eae ae Re ae 
General expenses, Bureau of Plant Industry. .-.........-...5...-----. 
Patmological laboratory --2.22-.2 2250 t eee ets soon $22, 930 
EDU DUE GSE EI RE 3 Sp tase coy so ap ah see a ee Pm 42, 075 
"TERE a4) 19,20) a ne Re RR 24, 670 
Gatton and ‘truck diseases... ...-..-..-,. seein {0.88 24, 860 
STON EOL 5 a ee a ee ee ORB 33, 015 
Beacieriolapy BM NUETOT on oe nie a eremmeoinain SEED 26, 145 
rere eee mi AZ AON = no a we il SSeeize 34, 670 
Pr AneOtEe WANS solo ea po arbeseeteeeeaee 49, 430 
Dre TOCUMOLORY 5c 8 oho een enn AO DSS Sees See 10, 610 
Potiot PBMMAMIIZATION. noe ee ee 32, 350 
CATS ESOC re ae eae aerate Mee 57, 080 
Ld ee Ae sho a ne 16, 375 
Special seeds and plants... . - 2.01 ossici3)- be Japenese 13, 110 
PEM PRE LADOTALOTION 35.05 o si= oie nolo op en aces ee eeccleme 26, 650 
Grain. uivestigations. ..£2 28152 S220 035. 20. MASAME.. 77, 925 
Manaece MVOSMOAIONS 5. a's oS oo epee ne -neee 26, 630 
Horie crop investigations... <- 2. aa een denis ~we ore 20, 000 
Paper plait. investion tots 22.0555 0) saws en oe taseees oie 9,515 
Alkali and drought resistant plants.....................- 18, 140 
Bear plans investigations... 2). 222c0esneebeeccdte dean. 32, 355 
Taxonomic and range investigations.................-... dy 930 
eee PRONG SR os, 2 oo we rae oor eh me oer ae 138, 920 
Farmers’ cooperative demonstration work..............- 278, 055 
Dry-land asriculfure..2¢ J4:tssKs 0c Ho. eee. es SE 46, 730 
Wiesternagriculturalextension......---.22-2<-4-vsssecss 73, 060 
Feniolozical investigations. .~....22 2222.22.22. 252225 87, 735 
Experimental gardens and grounds...............-.----- 13, 860 
Arlington farm and horticulture...............-.......- 38, 990 
Reith ‘Demaa garden iiacct ctw ci dtalssccecdpatcasecess 11, 260 
Administrative and miscellaneous.................----- 38, 251 
Purchase and distribution of valuable seeds...................-.--.--- 
Congressional seed distribution....................-..--- 249, 160 
Foreign seed and plant introduction.................... 52, 520 
FOREST SERVICE, 
Ruariote DSUS Nee sos Soc Stee s etter as aeaes Ses ere Sear Soe Le SSR 
Generslexpenves,* Forest Services. 222222-226 525222 Soi ik neon gon one 
Use, maintenance, and protection of national forests— 
1 Ure Pe] al eee ay Lea ert Mines PUR eo) rt eg ee $337, 560 
Basntiet 2. . 3332s. eee eee eae ee ae eee eee 265, 780 
Dasiniet 3... lish eters weweeven Ue dee ag et Tras: 264, 320 
Disteich 4... 2 ese ab edie dss ws. ts 258, 260 
rime GES Soo = Oe ati lela a stee'e ae ala sa fe: 297, 220 
Distinee God.i seein poe ON diate sae te See FS 369, 700 
Migutine Giteifires 3. 2559s as eieecdveaed ys sere 38! 135, 000 
Maiitenaiies and supplied. 325545000 ee wis. 23223 s2004 198, 080 
Forcatpr@acis: . 252i) ses weew ser Sees was ICY DML 177, 040 
National forest range investigations.....................- 18, 420 
Silviculture; national fordsty:. . so) tee: so ee re 166, 640 
Garioral administration: et 9 toe. 1) Pe ete be 211, 400 


565 


$494, 070 
1, 288, 180 


50, 000 


330, 320 
1, 347, 326 


301, 680 


2, 318, 680 
3, 189, 420 
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BUREAU OF CHEMISTRY. 


Palariés: <. ccovceatacan eo erecta lee sine eats wales «las cade boa $242, 190 
General expenses, Bureau of Chemistry............--ccccceceeeeecccrns 111, 480 
Laboratory, miscellaneous expenses. .........--.2-ee--- $36, 000 
Laboratory, salaries and rent... os. 2c osc Sec ees cccccces 71, 200 
Laboratory, American food products...........-..------- 4, 280 
Enforcement of the food and drugs act........-sc.cececccccccccccccccne 610, 110 
BUREAU OF SOILS. 
SSIATIO’. =o. cefate a tnlsie nu ce a3 sea © os SURG = maa ws Se > pera a pe ee 52, 020 
General expenses, Bureau ofSotls- <2. 12.5 -<13:/..-5 Sa aetee clea ae 228, 700 
Soil laboratory investigations ..........--..--22.-ceceeeee $51, 600 
Soil water investigations, «..<scicspatvcaee sup eWaeeuee ne 5, 000 
Soil Gurvey 025 can ass ownews dans ns sag pe ae ee ee 166, 960 
Adininintrative GF PONBls. 0c os conc o-con nine d > peRBeteekis 5, 140 
BUREAU OF ENTOMOLOGY. 
Salaries. ss8 Cs Risse cawcccw se decade vnassecun ese ceehwrasrieemee Pers 60, 130 
General expenses, Bureau of Entomology........-.-------------+------ 238, 110 
Deciduous trait Insects. ...<. 6. eeeserenencass tke eee $39, 700 
Cereal and forage insects... ....-csceeecscesecacceccnce 35, 000 
Southern field crop insects-........0.000.---2e- cee eennes 47, 160 
Horest,inséets!® 2. 22. 3c win tack eRe he sake esa Reowlse eee 44, 750 
Truck crop and stored product insects.........--------- 19, 100 
Bee cultare.cc. . -o.cs2 cesses emcees en} sntnn eee aes ee 11, 160 
Citrous fruit Inkectss sac. ...< sec octercce et emi es/olee eines 21, 500 
Miscellancousiinsectsics. -<~ ose cce eee cee ee se eee eee 19, 740 
Preventing spread of moths, Bureau of Entomology......-.----+--+ osee 284, 840 
BUREAU OF BIOLOGICAL SURVEY. 
Salaries. 0.0222 50<0stanahesen= => ayeeee sors e == =" eennee eee 25, 100 
General expenses, Bureau of Biological Survey.........---.------------ 101, 000 
Game preservation... .- 222.0... 222cccecce ess eeccccenees $13, 000 
Maintenance of mammal and bird reservations. ......... 13, 800 
Food habits of birds and mammals..............------- 35, 000 
Biological investigations...... Be ey so See 25, 000 
Administrative expenses..........-cccecccccecccecccecee 14, 200 
DIVISION OF ACCOUNTS AND DISBURSEMENTS. 
Salariesess- + ceme cams’ ES ob cach cto ce osicaise pn ccc ee ieieteat= w.winjare ELA 98, 470 
DIVISION OF PUBLICATIONS. 
Salaries.< <3; --64222% acs se let Se Sood sae Se een eieele ie atla eee 177, 510 
General expenses, Division of Publications. .......--.---------------- 30, 000 
Rent in Washington... ...---- 0-222 esheees Prades i> is $5, 000 
Labor-saving machinery, etc.......-----------eceeeeees 3, 000 
Stationery and-materials......-....--..-ccnshbecebam sins 11, 500 
Birmiture and Axturess.....5 ecbec lessee sees = ania 1, 000 
Photographic equipment........2.j2266 - 22 ssenb eee sccee 5, 000 
Gan clociticity, G1C.-2-5 s-.2<-s0652csunes sone nee mee 500 
Wagons, Hommes, Cte iio oo cen no i apne wees eee 1, 000 
Miscellaneous expenses.........2----2-2-e eee eeeeccecce 3, 000 
BUREAU OF STATISTICS. 
Salaries: fo. Sc Ase sate or eicet ioe eee te aes eae eee wweoets 109, 670 
General expenses, Bureau of Statistics.....-..-..-.--++-+---+-+2--+--- 124, 900 
Administrative expenses: ..'..'.'-'-- <<< <itnenasnaaucesen $24, 200 
Special field agents. - . ....2.1-.-4s0eeennncwcnewe-sse0s 63, 500 
State statistical srents 2: <2. in dia was ew anuee a= ae=* === 32, 200 
Special investigations. ........-..-----2---eee-eeececee 2, 500 
Cost production farm products. ..........----+-----see- 2, 500 
LIBRARY. 
Salariea _-2 > ES Ioe on Le ienaecseessssesdeaedasad dpfandse ae 23, 000 
General Cx pense8 fii... cenccsccccedensnsscabebordetccns ence suen=em 15, 500 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 


OFFICE OF EXPERIMENT STATIONS, 
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OR ran ae cii cle coonn ex occdaane Sowa re ae eiiled stem én ae MES $56, 500 
Aemeuioral pxpermnent Stations... ..secec occ coe won necemccn oe neoen 1, 622, 500 

Agricult Experiment Stations, to be disbursed by the 

YRSMMEUOMIOMrNONt... .. 5 acs ce ace fase snncjos oc eurmd $1,440,000 

Agricultural Experiment Stations...............--...... 37, 500 

Journal of Agricultural Research: 5.2.-cc scence 2 cece ac 20, 000 

MATMEI Sw MS EL GIELOS Qo oa0.s o.6, 2s = oe ROR EONS Ee een eeies 20, 000 

PURHIOMI AL PANDA < - asisc'c cic.c ose eer eae mee tees 30, 000 

SERRE ALIENS os no. oa care nae Aa lee 30, 000 

MM Ne LAREDO! a 2-.° > one tamer ee ace we orn Samet 30, 000 

PReIONING IRMA OL GUA. 22.4. .208c oot eelen cto c seace ae 15, 000 
SORPMIMS EEVORMORLIDNG 2-2 os oc cast n as see ces Saegita he Mande ekete 15, 000 
DENCH MEAUNDRS «onan o ons cbc we ses ecccs saw tinder aia teens 80, 000 
MeRIRIMEES ERMORMECILIONA. hc.0 cn mais wean Soc so $4 c.5.5,b = neerpepbiagos uel 2 80, 000 

OFFICE OF PUBLIC ROADS. 

© PEST Track’ B ee CR ioe at ements sigan ek yee ps Gu 3 34, 060 
General expenses, Office of Public Roads......-.......--...-.-------0- 131, 840 

LOT EG ATTa RP eG ale Mie ay bespenamehaak aeye pac dee Goapel eagiab $21, 780 

Investigating road building and maintenance. .......... 60, 000 

Le TLD ah ally EE octet ae peter tea sen sabe a 28, 360 

Pirate Guporinerns 2 Sas 32 Sire chro Toe aces cae as 10, 000 

Adminigtratrye Expenses... 2252525 c2c5s22 222222 soe le. 11, 700 

MISCELLANEOUS, 
Contingent expenses, Department of Agriculture...................... 110, 000 
Eafiorcement of the iisecticide act 5.22.02 ccc e ce -nwwen steve. SSeebeee 87, 000 
Manersene y Hire ene 2 5 205. cia enews cues vee aate bees aes (7) 
Grand (Gla Ao chcactess ves crwoedeassideusdseetedes-cetereds 15, 997, 066 
Meat inspection, Bureau of Animal Industry (permanent appropriation). 3, 000, 000 
Appropriated for 1912. 

Pel arice MOTE h Ar VEC 2 oic.oi's'. «= wos snc ec se bo 5cncs aan ceee a eee $2, 318, 680. 00 
Improvement of the national forests. .......-.....----.--20ce--e0e -- 500, 000.00 
General expenses, Forest Service, 191]—-12.............---222.2-2200- 70, 000. 00 
erincsh cape nderi lt fest SETVICE 5.0 <3 =» $=, o2:<, sane eee P iesee 2, 714, 420. 00 

Fighting forest fires. .... ie bana Si, 0.0m, 5 hr $80, 000 

Maimmtenanceand (supplies-...'.----.5---------.5-se8mos 198, 080 

RCH RIRONGRNT SS onsets aoe <a gt oan gegen naa sasee 177, 040 

National forest range investigations. ................-.- 18, 420 

Silviculture; ational forests........-..----..--.--28se 166, 640 

Mannrenicmi ol toresteee fc. %s.306.2 2. sash. s yacuseee eee 84, 528 

Market and miscellaneous investigations...............- 33, 760 

Absaroka INatronal Horest: ; «.. ois, -.45;:,.. 555 42insa5455 eRe 11, 520 

(Mamo Nationale orest 75.38). «:</ias, «caretaker eek eee 8, 770 

npelps Nema Oredt « «05 wa<\5 5,505,003 ashes 19, 983 

Apache National Worest:.. . ... 2. <--56-<a065554-498se 11, 677 

Asansho Natiousl Forest... <o.5.00<<<-55sq5eqcgancagastee 11, 484 

mekosions Magee Foret. tice «4 annonce een 13, 783 

Aetloy Natgonalsl oreshos<.-<.< 125+ - sen aecnaniadass anaes 10, 184 

Batilemoenti National Forest... < .<. «2-.<<45<05-5645enhn 7, 584 

Beartooth National Worest . oo 22.0.6: Saar ajg aces ae 10, 305 

Beaverhead: National. .Worést......---.-,..3)- - «ic «= teva anita 12, 700 

Bignor National Forest. .... -.00<<-<0.9-024sesakn aan < ees 18, 538 

EDOTEOO LtRIOH ALE OFONE Oe ce opto. oie eter cee ree 22, S47 

Blackfectiwational: Morest > 206 3/5 c.5.s, <jec0,-.5,<sinisamieconin ba 18, 262 

BisckoHills Wattonal: Moret. (6 6:5.0/.2,ceca-nceeacaceesSeee 9, 420 

Boise Nationals WOrest sess. 5 q wiresoaaceeccasinccocun coeee 9,173 

Bonneville National Forest.........cccccccceccecce acura eon 


1 Not to exceed 75 per cent of amounts received and deposited in the Treasury from the sale of any 
products or the use of any land or resources of the national forests. 
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General expenses, Forest Service—Continued. 


Bridger National. Horest:-o-Geracec uss eee on eee pean $4, 899 
Cabinet National Porest: ::ec25222222222 2222245205252 18, 341 
Gache; National -Horestis =< <ssens heen see ey 5, 953 
California, National Horést.2 sere ste. haem ae eee 12, 091 
Caribou National Forest....... Soto oa ee Beet eee ee 3; 10g 
Carson. National Horests:s soz): aecienttee ei eee ee 15, 920 
Gascade National Horesth=22éces¢ at32 2 ve eee ee cee 14, 084 
Challis National Forest: ssn 222¢ sri sitiit reas eee 8, 679 
Chelan National lorests sos: sete Ste neeeeeeceee 10, 407 
Ghiricahia Nawonal: Porest=: 2426 52.222 ssane see eee 5, 459 
Chupach Warmornal Worenh** > ++ 5s <5 25 > Sah SS eee ee eee 25, 280 
Clearwater National -Korest=:** 2 si or2 25 § ses ee See 14, 843 
Oleveland National Horestss< 225s 222252 Sa eee eee 17, 937 
Cochotopa-National Horesh: +2877 F223 5 22 rae eee 9, 540 
@oconino-National Horests+ she sss Soret eet ees 14, 942 
Coeurid’Alene) National Horest!2* 2 282202 eee eee 16, 155 
Colorado) National Biorest-sSeeee oe eee eo eee ee eee 10, 528 
Calumbia National Borest< cos oes dace ene ete ean aes 16, 472 
Colville NationaliWorests-c-3 2s. ccc sheer ee Ae ee 18, 525 
(COronadopNatonalolonreste. -secese tee ecient soccer eee 15, 517 
GrateriNaionalyHOrestecs. 2 <<: sqnce oct pioe tie See 20, 355 
Crooks NanonalghOreststwecic. .<ceaeccec oe soe eee 8, 756 
Custer: NaponaltHoréstvaccts 2: aici cosa ciation ee Oe 6, 386 
DakotayNawoual Horest... sco sea- aa. eee eee 933 
DatilyNationdlsHorestas2: 208 cs. See cee seeds 18, 304 
Deerlodee: National Worest. :..-.5. oda eiia eon seer 16, 540 
Deschiutess/NatonalWorest-<..- 2a. -4.5-.- ea eee 8, 258 
Drxie, National Forest*:. 2... -2<.. etlno eke eee 4, 237 
Durango National Forests - 24.< 5. 2.) bn senineeeeebanseee 11, 111 
PicoradovNaimonall Pores ssse- ce ey i ee 10, 208 
HilimoresNationalNorestiesseses cee eee ee ee 5,477 
MishlakevNationalsHorestes. <cs:,< ae;,csacysn aso eee 3, 889 
latheads Natlonal HOresterens cence meee sae 28, 151 
Blorida, National pHorestu: Ss eters eels tie. Sees 6, 970 
IreMoOnty Na Mona HOLestace asc aeesiec seer eee ee 12, 592 
Gallatm National, Norest.-- =2455-=2) eee Eeeeee. ooo. 12, 505 
GilayNationbll Blorests. 2,2... ct oc. once ic oe oe 17, 606 
GunnisonsNational Morest....0+-020sssccerscceessetacse 8, 813 
Harucey National Worest...02-c1ss0cnccecs cele tees eee 8, 217 
Hayden National. Forests. 05. 2.03022 ten tees 7, 626 
Etelena National. Morest sera scart ere 10, 955 
Holy Cross National Forest........- 2.0.0. 02. 00.000002 ‘oss’! * Ol 468 
Humboldt National! Morest .<c-reters res see eee 15, 180 
Idaho: National WH orest ssc. reras sty st ora cnt tee tee nero 10, 720 
Inyo National: Worest 1.05 0.3: ce-0teroeware reer eee eee 9, 503 
Jeiferson National shorest. 2. 11, 930 
Jemez) National Porests ¢ <.smsst est oe ee 15, 409 
KaibabsNationalyb orestis 5s.) so ee eee eee 6, 982 
Kantkea iN attonall MOrestis iarcrovorctare t-te erertat ht 20, 568 
Kansas! Nationale orest corre rrctoreterator ot tots tn ee 2, 263 
Kern: iNational Horestoo5i seston tock tr A ee 16, 059 
Klamath National) Mores tircrerocttor-tr ee 19, 192 
Kootenai National: Norestoctssosccre er eee 25, 977 
LaiSalNationalABorest: isc. ee 4,719 
Lassen: National SH Orest. <a. sscere rotate ee eee 12, 865 
Leadville National Horest s+ <<-srrercrpotror-rorcrct- rotons 14, 608 
Memihi National AHorest. . s2acrcerctrnteeo eee eee 6, 609 
Lewis and Glark National -Forest-- -..........<:s.02 04h 12, 917 
Lincoln Nationalel ores te ixter<tayechete ior teenies See 6, 982 
‘Lolo Nationalvioresttass svccwnedieonie Coe oratories 18, 839 
Loquillo. National Forests = ren vare rater torr toto eee 2, 408 
Madison: National) Porest scrcrorocetaroretsotoroct-tsi ee See ee 14,121 
Malheur: National. Horest sores rctererotareorat oro ehtslesee 12,790 
Manti National Morest-cxxscecrccackece cc eeetosis scene ae 6, 807 
Manzano-National- Forest... 22.2.2 < os. 6.2 Sees ee ceeees 3, 963 
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General expenses, Forest Service—Continued. 


Medicine Bow National Rorest.........-..... denne 42 $14, 307 
Michican NatomnaliHonest.< so: <0 000 op cece sncew MOTE 2, 829 
Minam' Naiionat Honest. . <<<. -cn.-.ssckecesecbr -aeene 6, 356 
Marin esotayNaiional Horest.:.<.5.< <2... «c.<i5,0.c:cminis'c ene <M 10, 720 
ManidokayNetionalsMorest:.. <<<. 5. «c-cx<cecepe «eee 4, 484 
MassoulagNatlomalHOorest=n s'.0<c<. =<: ciiseews os bee eee 20, 561 
Moapa,Nataameb H Oreste... <<. <.5000 neo wdc cons noes 1,101 
ModocyNattonallHorest.: 2.0.5 ¢ c.. Sc coe coe oc «ac eee 12, 219 
MonovNationaleRorest cer < 66 < Sa0ocs +203 on oe Le 10, 924 
Monterey, Nasional Forest... - c.0. ---- <<<. a0. sees 2, 534 
Montezuma tional) Horest.. 22.2.2... .25s.54s--2 eee 8, 956 
INeEborNatianalgh onest ee rc 3 << cwicme nao peasy. eee 1, 558 
INebraskagNstionalHonrest a... eae cere. sie wisicinc oe > sack 2,919 
Nevada National Honest cccjcc cies ce cians nse - te eee Ske 7, 139 
Nezperce National Forest .....-..-. ere apes ata a 23, 036 
Ochaco. National Porest.....: 2S ASA SIA SAB 8... 11, 641 
Pie aooart, National ROTC ao nie se ete dah. 25) AS Sa on 16, 745 
Piore pic BNAMOMAL Ph Oresticis.s.o.0\s,cnro-ars oe Seah ed cry 15, 962 
Sirecon Matioual POrest. - cw. ssn bene section eet cone se 19, 462 
Dizaak WaOne WHORES a ne eee ee cee Ste 11, 496 
iRalsnaderNationall HOLestesacieone =~ 6 nscee- oe oer casero 9, 739 
PAM AYN AON Sl BOLEStici.: Sees eee ce ae hen eon e aee 13, 802 
Bieeeite MamOnaL OPES << e ssw ens ces. y0 ee han te de 2 15, 158 
Peer AION ALU ORCHI sae eam on oc eae ees oe Dee ils 7Aye 
Bend .d?Oreille National Forest .-— . - <5 ---2-ccceeccs 14446 
pikeaNatloAnl PORES 2 .\00-5 apace Soe os See esses 17, 184 
GORA MALINDA OTORG 6 4 aim a)o clo laced. <= Sen cos nao 17, 900 
RaeaelouNavidonalsorent sccecsccee ccc ct ct cece oan 3, 327 
OW OllaNa OAs HOTCSbicyes a,c eere tao aiais cs eres sc. o niet ties ote a 4590 
Breacott Nationale Orest....ccis 2oeins <a merge cee eee ee 6, 248 
Ramer Nationalahorest. sce tee e cee oo eee ence 13, 603 
Rio GrandeNationual Horest= 0.2: 2 sc cchect one ee pe eeoe 10, 750 
Bontie Nationaln bOrestia. 4 oem aa seer ee eee eee eee 11, 225 
Peon NAbIONAL PORCH. 0.02. ucie-Saccn os os ene cee 17, 449 
BonwisabelsNaLloualyMOLesh scien fisiac 2c See one qa ee oeane 9, 546 
EMMA SN ALIONAL, POLS 2 neccmiemc stacey sates anne gol 
pani, barbars National Forest - .<°. 52... -.nc--+eccce eee 14, 157 
DAMA ATEN AET ONG a MOLES eae Sexe meee re ae ns cave 8 ce oats 11, 028 
HAW lLoothwNahOnalsHOrest -acecc<ses coces ok cones eee 8, 487 
Bilt yp eienia- HOLES co mim mains ie eye ase sn ae ce ye 2 20, 962 
Bequpls NabOUa EU OLESL 4 ome soriqsane ec cece cee en o2 a 18, 719 
REVEL IN ALLONA eH OLCKE 2) 2 a:orc:ns a eicais oecao€ Seicoteo oe ene 3, 046 
DMSSte NDA GreSb.2 =. acc ncan onc-cce-tocecnsapecs 17, 816 
phoshone National Forest 5505202222222 oct: STE 7,710 
SHEREA ANOT ORE 8p nt oc alot oc cece soe ce tees 19, 823 
HIOURPNAMONAINOLESE etc ccc rec sete oan eens 5, 634 
PIKAVOM NANCE BORCEL «occ ca joes cho cen ceeeen ees 15, 015 
DllpreaVesmEniional EP OLCH ... - -cc1c+estce so epele neeeee ee 12, 881 
SSINIRURW, CURE “EOP ONG cote Sot. Sr op ys ae cee cere 10, 491 
Snoqualmie National Forest ............2-2.2-2--20c00 20, 007 
Sopris National Forest. |. 22... 5.0.02 mcan ses BISSOSE 10, 019 
DAM OC UNA LON al HOTERis nana es ney eee eee rene ar 21, 536 
SianislgisNatlonal Horestss- some meee ene aeoctemea ce. 16, 718 
pundance National Roreshe eee ene ce ee tee oes 3, 599 
Sevperior NALIOHE 1 Oleebn cre sc etiet cn x amie acin tate kie are 10, 533 
MANOG NAtIONAL OLGSE see fre cee aie tone Sees ecee . 18,647 
‘Tacenee National Porest. 4) 3 52 a5 oss ook eke e es scses 11, 424 
LetourNationaleHorestit ere cc ccens sece coe sso nae sae ee 9, 125 
eeabe National Porest-- tees < sen hd cesses see 7, 223 
"LOHPHAS NGG EP OFORE. (2 nsec ecbeae cs cescsse ses ssSengee 23, 041 
Tonto National bores <4) eco cores ons oe lece abn esaee 7,433 
Trnity Nacsouer Uireece sc22 2253252 22222222527 8eeeees 23; 113 
Tusavan legion: Sores > 6585525522522555222355S353' 5228 11, 918 
Uinta Nata meres: stas lets. sfSiyihiyssiiiistecszes 6, 090 
Uriatilla Warton) wurect.s so. 22 Soft et re sesof tse 8,517 


Wnpqua Nanonal Pore ok ool ace eset ceke mane 14, 408 
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General expenses, Forest Service—Continued. 


Uncompahgre National Forest . ...........---e-e-eeeee- $10, 756 
Wallowa .Natiorial POreets ss oceans ercccle cles wameciet 12, 188 
Wasatch National Moneehec icc oSuco:comin cm meee mew-e nite 2, 396 
Washahkie National Foreitis 2. ies 000s uinsiemncioniainioncinicleinte 7,595 
SS Nasional Onesb. sac onic. sions w.oniemendiereas 14, 945 
Weiser National Forest ........ JS nu denied eee 14, 066 
Wersha: Natiins! Forest... cic osc so a acieepenicedee 9, 805 
WenatcheetiiRtional Forest ois 5 0 ci0 215 bose cieemsen naa 11, 478 
White Rive National. Worest otis aia So nemo woe cale atemeiree 1s 77a 
Whitman National: Forestin:. ... S26 wis,<.0cl-. cv. <isin siamo e 17, 521 
Wichita National Forest ........ oi ARincticner occicrenei=, ae 11, 978 
Wyoming National Forest ....... awe dele a oce Eee 9,438 
Zuni’ NavwsHel BErestic12OU. So < s.ee dacs ewe nena eee 5, 287 
General administration, 15 per cent... .....-.e0-2--- eee eeeee dite 


SPECIAL APPROPRIATIONS. 


Refunds to depositors, excess of deposits, national forests fund ......+- 
Cooperative work, forest investigations. ........-..-. = ois minaca rae et 
National bison range... 2.2552 o ico ccc ccc cece cc ccasensncensavess 
Burial expenses, etc., and relief of dependent relatives of fire fighters 

on national forests, 1911-12 oo 2 os oe ca Se ee nae sh aenese 
Reimbursement to temporary employees of Forest Service for time lost 

fighting fires on national forests... . 2 .....-------------2--- +22 
Reimbursement for horses, etc., lost fighting fires on national forests. . . 
Fighting and preventing forest fires in emergency ....-+-+++-+-+++-e- 


Total tor orest SCLVICC + scceccocenccece cesses cacepele eminent 


Salaries, Department of Agriculture (including Forest Service, but 


not including Weather Bureau).......-...-----+-----+-----:: 
Officers ANG LIGtKSs: <0... 2s 0 ct ocs sone cae oe eme mele $4, 133, 210 
Bixtra labOnaes cee ceicnsce oo coe oe Soisie ele stsleve eeieleleiete 16, 200 
Contingent expenses, Department of Agriculture............-.------- 
Library, Department of Agriculture.....--.-.--.2-e-eseseeeeeeee eee ° 
Enforcement of the insecticide act ...........--- ye PES ae 
National Forest Reservation Commission.........---.---+---+---+--+- 


Acquisition of lands for protection of watersheds of navigable streams. 
Cooperative fire protection of forested watersheds of navigable streams. 


BUREAU OF ANIMAL INDUSTRY. 


General expenses, Bureau of Animal Industry ..........-.---.-.-+--- 
Inspection and quarantine..........-2....2---2---++--- $592, 700 
Eradicating cattle ticks..........-.-.-2000--seceeeeee- 250, 000 
Dairy. INOUE soca oe ap one Ses ase ede 150, 000 
ATMA IGUANOLV 2. sce ee steamers SIERO 47, 480 
Wineases OlsanIMAIS.>; 0. coool ese ce cep cewn see cee 78, 680 
Experimental farm at Beltsville...-........-----.---- - 10,000 
Construction of buildings at Bethesda and Beltsville.... 16, 500 
Administrative expenses: - 2252/22 2i2e2-0 il oon cease a Oe 

Cooperative experiments in animal feeding and breeding.........--.-- 


Meat inspection, Bureau of Animal Industry (permanent appropria- 
GON) oc oe opteeeten ens acce sean os cae anaes Sone ene eee 
General expenrey Bureau of Animal Industry, 1911-12 (appropriated 
$65,000), balance available July 1, 1911...............-.--- wepeanne 


BUREAU OF PLANT INDUSTRY. 


General expenses, Bureau of Plant Industry, 1911-.....-..-..-...- eae 
Pathological laboratory - 2-22 2.254. oo on coals $22, 930 
Fruit diseases.........-- SPREAD EAA SAS SA SAGO SOCOSCSS 42,075 
Forest patngligy...------s2=22020cses eae = eee eee 24, 670 
Cotton and, truck diseasess 222 222o. oe ee eee eee el 24, 860 
(Crop. physiolocy .-..-- oo ssceccn > onesies Serene 33, 015 


$436, 942. 00 


17,718. 05 
13,977. 71 
1707.57 


15, 000. 00 
5, 450. 00 


2, 742. 90 
1, 000, 000. 00 


7, 075, 638. 23 


4, 149, 410. 00 


1, 192, 300. 00 


50, 000. 00 
3, 000, 000. 00 
64, 989. 15 


1, 441, 536. 00 


1 Balance carried forward from fiscal year 1911, 
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General expenses, Bureau of Plant Industry, 1911—Continued. 


eeteriniory mil TNGTNION....-...-.2-.5...22. 2222-0 $26, 145 
CrGp Wee rmeEEIOE. ost eo, eee obese oe die cx 34, 670 
PICUS AEF Pee I coe spews oo ess Sans ss ceseeas 46, 930 
Crop ec Dee Seana ence eae Rene L 10, 610 
Cotton; stardand 17 QUO =-% o 5202 22s Sse ge eee 32, 350 
GramrctandareaizatiOW As. 32002 oe so tee ee bas be bs 080 
Pirguicml rmeerrattOUl 2 520s 2 s55aq--5345525skeue 16, 375 
Bperriisceiemere planigs 24255-20322 ope Ades eve cee 13, 110 
Seed testing laboratories.........-..-.------.----+---- 26, 650 
(jimi IN VesuIPAUIONS.-- 5.2 eer emen serene 2: 77, 925 
Tobacco mvestigations........-----------------2-+---- 26, 630 
Forage crop investigations....................-.-.----- 20, 000 
Paper plant investigations..-.--........-...---------- 8, 000 
Alkali and drought resistant plants........-..-.-------- 18, 140 
Sugar plant investigations........-..----...--------..-- 32, 355 
Taxonomic and range investigations.................... 21,930 
Farmmimnanteements.ssiaseacetsscnas2 pss 23 ass Oee SNS 138, 920 
Agricultural reconnoissance work in Alaska...........-. 4, 000 
Farmers’ cooperative demonstration work........-.-.-- 350, 000 
Ding land apmcnl tare. on. goto eee ati ee oda too 70, 000 
Western agricultural extension................-.-.----- 73,060 
Pomological MIVEHIGAIIONS. = tsonec ener sere eor ess 87, 735 
Experimental gardens and grounds........-..-.-.-----. 18, 860 
Arimoton iacm and horticulture... <0 20.0cs2-252+-=4-s 38, 000 
South Texas (OAR Oe ee eee Ae Se ee es oe 11, 260 
Administrative and miscellaneous...................-- 38, 251 
Purchase and distribution of valuable seeds..............------..-.-- 
Congressional seed distribution........-..........------ 237, 160 
Foreign seed and plant introduction............:.-.--- 52, 520 
Investigating the chestnut tree bark disease, 1911-12 (appropriated 
$5,000), balance available July 1, 1911... 2000-2. loc pc cneses = 


BUREAU OF CHEMISTRY. 


General expenses, Bureau of Chemistry..............--seces--e-eeeee 
Laboratory, miscellaneous expenses. ...........-.--..- $36, 000 
Tapemiory eulakios and Tent... .22220--- >= san ttinae tome 71, 200 
Laboratory, American food products.-......-...........- 4, 280 

Enforcement of the food. and drugs act...--2-- 22... -- 20 - esse tpemaes 

Allotted to Referee Board: 

Enforcement of the food and drugs act........-.......seeecceee = 


BUREAU OF SOILS. 


(Genes Vexpenses, Bureau. of Soils... ..ie2os + rescnnane cn onced eee 
Soil laboratory investigations............2+--2-0+s-eee- $51, 600 
Investigations of fertilizer resources.........-.........- 10, 000 
Sa oe a ES pop yl ep a beer ee a 000 


Administrative expenses............-. 4, 640 
General expenses, Bureau of Soils, 1911-12 (appropriated ‘$2 ,000), 'bal- 
ance available July 1, IGA che chases ek ae ere 


BUREAU OF ENTOMOLOGY. 


General expenses, Bureau of Entomology.................-----eeee- 
RP RINITOGS ELUENG SHBOCIA eee eas Se or eas nn ooo $39, 700 
Cortal and férapernisccise sees see tec cose essere ct cend 40, 000 
poutnorn field crop mseetaow.2 32 2500.2... 2 32222 t 47, 160 
Me INCE. Sete eee iS coon ewiccce ce soci 44, 750 
Truck crop and stored product insects............-...- 19, 100 
Bee culturesso32: ee ect FA ge EA ee ae 15, 000 
Citrus fruit insects. .... omaaieat stalin sive c's aac oa’ 6 St 21, 500 
Mascellanéous'insecte=s-ne2 es oo eae ons cc stbeceesdoeke 19, 740 

Preventing spread of moths, Bureau of Entomology.............-.--- 

General expenses, Bureau of Entomology, 1911-12 (appropriated 

$10,000), balance available July 1, 1911................... Pisauseas 
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$289, 680. 00 
4, 187. 69 
111, 480. 00 


535, 110. 00 
75, 000. 00 


211, 240. 00 


655. 13 


246, 950. 00 


284, 840. 00 
5, 210. 42 
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BUREAU OF BIOLOGICAL SURVEY. 


General expenses, Bureau of Biological Survey................------- $95, 700. 00 
Gani presebwpbion : sob... 6s ssa5es oo Jaane eu pect nied $12, 000 
Maintenance of mammal and bird reservations. ........ 12, 000 
Game for national reservations. ..............---ceeeece 2, 500 
Food habits of birds and mammals..............-.--eece 35, 000 
Biological investigations <0 0 ssss. .esdssecsccscesaeoeee 20, 000 
Administrative expenses... sss secd ovecs sano reccseeeee 14, 200 
Protection and removal of elk in Wyoming (appropriated $20,000), 

balance available Jilly 1) 1911 .< osc. cc. cs ees sens cose ce eedee Buwes 19, 004. 62 

DIVISION OF PUBLICATIONS. 

General expenses, Division of Publications!................0..eeeee- 30, 000. 00 
Rent in Washington. ...<<<cocecesessc-. be eeeuseee eee $5, 000 
Labor-saving machinery, 'OtCrasassiassiansanentmcmendoca 3, 000 
Stationery and materials...:..:.Jsewes. eee. onde 11, 500 
Farniture ang GeGured......%-.<.. «sao sau: £ 1, 000 
Photographie \equipmMent...ic0 -=)5,-,2/0:20)a00,0jnmbibnicidreieoieled 5, 000 
Gas, electricity tC. 5. ose sa- oc s.0a50.0cceneeeeee ee. 500 
WADOHE NGTORYObG a. coo. cis. 0s hagasioee bee oee See 1, 000 
Miscellaneous expenses... .2%:.. «<2. .2+-<a,anetater fete ae 3, 000 

BUREAU OF STATISTICS. 

General expenses, Bureau of Statistics......-... 2.2... ceccceccencess 122, 900. 00 
Administraiayvé. cx penses: ; - oo. 2-2-2202 os eeidec a tiane ae $24, 700 
Special fell ase nia: 9S cons vaaas. cies seo obyatt on eens ee 63, 500 
Stato statisical avents..-+.+-+cs occ. au so ataaespadaeenbe 32, 200 
Pprcial ANVOSIPAMOME: tel lol-. cote ee late tecoeeat ous 2, 500 

OFFICE OF EXPERIMENT STATIONS, 

Agricultural experiment stations ($1,592,500) ?.................--..0e- 152, 500. 00 
Agricultural experiment stations: .2-22...:.2. 222562 256 $37, 500 
Rarmers; instrtites. 2st 8 es eee eee 10, 000 
Sranon at Alasla): 5422 <s2cs hs cee eee oe ee 30, 000 
Station at Hawai)... eC asAG. 04. Je eee 30, 000 
Paamon At Pere TCO 66 582 t stele eee oe eteoe ee 30, 000 
Station at Island of-Giiam 272704 FJ Ree foc ce 15, 000 

Butrition investigationsi2).2 : 1 . 43208. £2. BOR ee 15, 000. 00 

Aripation suveshpatmOns ot ccics asus Seated te ta eee 100, 000. 00 

Drath ch th vestigations... crvscdecdx~numsesieee caus eee loan dee 100, 000. 00 

OFFICE OF PUBLIC ROADS, 

General expenses, Office of Public Roads...............--2.0cceeeeee 126, 700. 00 
oad management...o5 <2) ocsiccas | aoe eieb aia eee $20, 000 
Investigating road building and maintenance.......... 60, 000 
nGeiel RBI A eo Se a ee ee 25, 000 
Pigid OMpoTIMB Bs 2.55 Ue. 35 os acs onisealsee 2 d aoaeoaee 10, 000 
Administrative. Cxpenses 192.2 8... 52 ok cea teapeotgh ewe 11, 700 
Total for main department, exclusive of Weather Bureau and 

Worest SOrvace ..3 ccc ccce so occ crema = oon essere eee 14, 861, 893. 01 


1 Congress also appropriated in the sundry civil bill for printing and binding, $470,000. 


2 This includes $1,440,000 for State experiment stations under the regular appropriation, to be paid 


through the Treasury Department. 
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WEATHER BUREAU. 


Balanicns Weather Burcay cco =) Seton Sapte n joe ain ose o es teen one $313, 170. 0C 
Contingentexpenses, Weather Bureauls-ces-----------8---c02-+--00 25, 000. 00 
General expenses, Weather bureatl...ce-ss-~ 2-62. oe sss e ete aa hee es 1, 262, 080. 00 
Stanionisalanies$53452245- 5.2 steerer tick aot eles $546, 580 
Mistellaneconsiex:penseson.c. see > aneeemeciasecc shoe. - 104, 000 
Instruments, etc....... Bere ae ae cect os wie 35, 000 
KevEWestmuuilding? *t=s.c cenccre mene oe cite ee cee ese LON OOU 
POUR TEP. «= Moon's a hee a ee Seka oe eee ae 97, 500 
Primehlnaexpensess-<< ao s2 eet eee ae eter e eee 22, 000 
Telephoning and telegraphing.........:.....-..-----+--- 300, 000 
impandicdple repairs:+ 2m. {set Soe 4c See ee 4, 000 
Investigations and substations............---.---.-..-- 120, 000 
PLUME ONC 2 a2 shia cote tas bs oe te esee Se oest eee se 18, 000 
Votaltior Weather Bureatinss oa. >: Sees omy: cides crac. osecee cass 1, 600, 250. 00 
Grand total....... gO eee are gees 2 ie ee Oa Ut. 23, 537, 781. 24 


FISCAL AFFAIRS OF THE FOREST SERVICE. 


The following statement, furnished by the fiscal agents of the 
Forest Service, is printed: 
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ANNUAL REPORT OF EXPENDITURES. 


A classified statement of the expenditures of the department for 
the fiscal year ended June 30, 1911 (extended to August 31, 1911), 
was prepared in accordance with law and will be submitted to the 
Committee on Expenditures. A recapitulation of the expenditures 
of the department will b2 found below, classified as required by the 
committee: 


Recapitulation of the several appropriations for the entire Department of Agriculture as 
distributed among the following groups, and the total expenditures under each. 


PET MRAM ORIEL OS cr ce a coins c. 2,55 = o's pit eisiniaioty ace daismit some megane aaah: $1, 442, 269. 12 
ia p-iniG salaries;in: Washineton. << 2uc5 sic --2+ soe <s-cpe canes > sce 1, 517, 726. 02 
Lump-fund salaries outside of Washington.......-......-.--...--..--. 8, 324, 499. 82 
peters) ere faep ate ee ee. 20 OTIS MO)... 128, 302. 78 
Miscellaneous supplies and sérvices, equipment, books, machinery, etc. 2,674,990. 08 
Dae ERVIN Sepa i te a OS a ol AVG ek Se, NA Da CS Sane 4 Be A 55, 052. 28 
EWE le dedaide Saree ere eee ers Sie bape Beit ee, Sela ae re ae ie tee oa hag 30, 889. 44 
LO ELS IGE OEE FEE hs OS bed el le ee Rl Sr 41, 795.15 
BOE TI ET anya ie Foe Regs 2 Pee eee tf Re LY Be ROE EELS ae See Ae PR ae eee Boo} 18, 292. 46 
Pee MN ete torn na anche clat ts S oictde es ater eet ast Besa es eas tees 132, 060. 53 
PRES RON ere fair aa5c Fae ola AA 8G oS ace EO aS pesca ae 47,172. 24 
FECETA Ns I ae chery Eos ee Se che es oe eee Moe ae 279,171. 57 
Pere EEICTE Cit 11) 08 Sep h Bere PES. See ed eee, SMe Ae ey Be 22, 280. 82 
Apparatus, instruments, and laboratory material...........-...-..--- 126, 017.61 
Trmveland station and field expenses..-... 2-02.25 000sc-csdacos = 1, 165, 481. 30 
ek celia the ata Eins ANUS wena Loca card abies anette eiiate ks 16, 006, 001. 22 
Total appropriations for Department of Agriculture................... 19, 421, 876. 43 
Total expenditures under above groups...........-.-- $16, 006, 001. 22 
Advances to temporary special disbursing agents of the 
HIOLOSE SeLVaCO st cae the ce ae dee eee coe delete 31, 240. 50 
Forest Service refunds: 
To depositors, excess deposits................-... 57, 912, 73 
Payments to States and Territories, 25 per cent of 
FOCO PIG... ccswewswsesers daceeses hoses eere: 506, 194. 83 
Total expenditures of entire Department of Agriculture........ 16, 601, 349. 28 
Unexpended balance on Aug. 31, 1911.2 2220. aw vidisecccenccsens 2, 820, 527.15 
Repayments to credit of appropriations............... RS ete eee 21,129. 48 
Net unexpended balance on Aug. 31, 1911........-............ 2, 841, 656. 63 
Of this amount there was available for further disbursement.......... 95, 940.19 
Balances... ama te sae Ae ee Ake Pb cis Seeks do hs oew eee 2,745, 716. 44 
Outstanding Jiabilitses(estimated) 0.225.529. Jes lee lite a ete. Wer eee 605, 221. 47 
Balance to be turned back in Treasury (estimated)............ 2, 140, 494. 97 


CENTRALIZATION OF FISCAL WORK. 


The appropriation act of the department for the fiscal year 1911, 
which went into effect July 1, 1910, transferred the fiscal agents of 
the Forest Service to the Division of Accounts and Disbursements, 
thus centralizing, in this division, the fiscal affairs of the entire 
department. 

THE WEEKS LAW. 


Under the act entitled ‘‘An act to enable any State to cooperate 
with any other State or States, or with the United States, for the 
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protection of watersheds of navigable streams, and to appoint a com- 
mission for the acquisition of lands for the purpose of conserving the 
navigability of navigable streams,’ approved March 1, 1911, the 
Department of Agriculture is to receive $2,000,000 per annum for 
the acquisition of Jands for the protection of watersheds of navigable 
streams and $25,000 per annum for the National Forest Reservation 
Commission, up to 1915, and $200,000 for cooperative fire protection 
of forested watersheds of navigable streams, to be available until used. 
The liabilities incurred against these funds will be audited and paid by 
the Division of Accounts and Disbursements, and proper record thereof 
made for the purpose of reporting to Congress the expenditures author- 
ized under the law. 


CONDITION OF WORK IN THE DIVISION. 


The work of the division is as nearly up to date as it is practicable 
to bring up work of this character. There is a growing need, however, 
for additional funds for the temporary employment of stenographers 
and typewriters to assist in the preparation of the several fiscal 
reports annually required by Congress. 


FINANCES OF THE DEPARTMENT FOR 72 YEARS. 


Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture from the fiscal year 1839 to the fiscal year 1911, inclusive. 


Reference 
to Statutes 
2 Date of a at Large. TS Amount Amount | 4mount 
urpose. Propriatignty |e en appro- unex- 
act. r year.| priated. | ‘isbursed. | 1 ended. 
= bo 
3 3 
S| < |3 
Mar. 3,1839] 5] 354] 9 | 1839 $1,000.00 $1, 000500!) cc ccccen 
Aug. 26,1842 | 5] 533 |26 | 1842 1,000. 00 ULES Oy | See 
Collection of agricultural sta- ||Mar. 3,1843 | 5 | 642] 11) 1844 2,000. 00 2; 000/60) |'. eceeeee 
MBTICH (ECCS cca vo oe nine eee creee June 17,1844] 5| 687] 11] 1845 2,000. 00 2,000; 00 fencsasccos 
Mar. 3,1845| 5{| 757) 1 | 1846 3,000. 00 3, 000.00 To wcseus an 
Mar, 3,1847| 9] 160| 1 | 1847 3,000. 00 3,000:00 7. 020Se5. 
Aug. 12,1848 | 9] 285 | 1 | 1848 3,500. 00 3, 500/00 | cc esececee 
Chemical analyses of vegetable 
BUDStANCES '. oe. . we eee eee ore] oars Os scctees 9} 285] 1] 1848 1,000. 00 1000200 | soso aeee 
Collection of agricultural sta- 
WIStICS ELOy.2 2 > paeeeene cee Mar. 3,1849| 9] 364] 1] 1849 3,500. 00 3, 500300:| cS ccocapas 
Chemical analyses of vegeta- 
DIE-BHDSGAHCES ; beers Fchs 350 dozé 54.0% 9] 364] 1] 1850 1,000.00 1,000. 00 
Collection of agricultural] sta- |fSept. 30,1850 | 9] 541 | 1 | 1850 4,500.00 4,500.00 |. 
UISUICS Ltn a. sae ome Son wo Mar. 3,1851/ 9] 615 | 1} 1851 5,500. 00 5,500. 00 |. 
Collection of agricultural sta- pre 31,1852 | 10 95 | 1 | 1852 5,000. 00 5,000. 00 |. 
tistics and purchase of seeds..}\Mar. 3,1853 | 10 | 208 | 1 | 1853 5,000. 00 5,000.00 |. 
Collection 4 cals oe lagen sta- Tau 31, 1854 . 292 t 1854 10,000. 00 10,000.00 |. 
tistics and purchase, etc., of ug. 4,1854 | 10| 567 
Fs a EF |: Mar. 371855 | 10| 664 | 1 {f1855| 50,000.00 | 50,000.00 |.......... 
Collection of agricultural sta- |(May 15,1856 | 11 14 | 1] 1856 30,000. 00 30; 00030075 cccnuesen 
tistics, etc., and purchase, |;Aug. 18,1856 | 11 89 | 1 | 1857 75,000. 00 75,000.00 |.........- 
etc, of seeds! 2% ¥25s 28. Mar. 3,1857| 11] 226] 1) 1858 60,000. 00 BU, CU0JGU | oj caesar 
Information in relation to con- 
sumption of cotton...........|...-. G0 a=, <2 11} 226] 1-| 1858 3,500. 00 3, 157.25 $342.75 
June 12,1858} 1t| 321] 1] 1859 60,000. 00 ) 00000" | 2 2s moet 
Collection of agricultural sta- |]|Mar. 3,1859 | 11} 427] 11] 1860 40,000. 00 40,000.00 |.......... 
arse or and purchase, rine - sn ia oe : 1861 60, 000. 00 60,000.00 |......-..- 
€tc. Of SECdS: <.e cece esas ar. 2,18 
Web. 13°1502 | 12 | 338 7 hise2 64,000.00 | 63,704.21 | 295.79 


Collection of agricultural sta- 
tistics, ete., and purchase, 
etc., of seeds, including a de- ; 
ficiency appropriation of : 
$20,000, made Mar, 3, 1863....| Mar. 1,1862) 12! 350111 1863 80, 000. 00 80,000.00 |, .ceveres 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 
to Statutes 
Date of ap- at Large. | Fis- 
Purpose. propriation cal 
act. 7 year. 
211815 
S| a la 


a 


MAIARIPS Gent oo rane sea aoe eM Feb. 25, 1863 
Collection of agricultural sta- 
tisties, etc., and purchase, 


Chay, OF SPCOS «65 ees aan mma -far=-n do....--.| 12 | 691 | 1 | 1864 
Culture of cotton and tobacco...|..... do:.a.<.-| 42\} +601 | 17):1864 
Investigations with flax and 

REMPcot ses ea-e << 2-no-=-~-|5-- 4 a1) = Boese 12| 691 | 1 | 1864 
Purchase of sorghum seed.....- Mar 14,1864 | 13 23 | 1 | 1864 
To rebuild shop in propagat- 

SPIGSLOEM. Goeeee- - «4-2 -oeal= om 4 di ssaqs-<| td 23 | 1 | 1864 
(2) °") ors Be eeeeee: Speeooad Secee do. ....-.<| 13 23 | 1 | 1864 
Furniture, carpets, fuel, etc.... Pa on : z ' 1864 

une 25, = 
Salaries. .....-.+----+-+-++++++- {Taly 2/1864 | 13 | 350 | 2 \1865 
Contingent expenses.....--- ---| June 25,1864 | 13 | 155 | 1 | 1865 
Collecting agricultural statis- 

4/0 SOS. eh eee eo eee do 13 155 | 1 | 1865 
Furniture, carpets, etc.. 155 | 1 | 1865 
Library and laboratory.....---|--.-- 155 | 1 | 1865 
Purchase and distribution of 

22 20 Te eee seae Gao aere saps. do......-| 13 | 155 1 | 1865 
Experimental garden and 

REDMON See see 5) Sooner | ete do......-| 13 | 155 | 1 | 1865 
To pay a debt incurred in pre- 

paring the Agricultural Re- 

port for 1861.........-. pisesesc July 2,1864 | 13] 350 | 2 | 1865 
Rent, etc., of commissioner’s 

ptt Sa aes Se Bee ee July 4,1864 | 13 bt d 1865 

. 13 1 
Salaries.........---0-cceeereee- Mar. 2,1865 {33 455 | 1 \1866 
Contingent expenses....-..-. eo /so8se do.....--| 13 | 455 | 1 | 1866 
Collecting agricultural statis- 

1 ae er Bee ie eee | Go. -..e..| 13 | -455;| 1 | 1866 
Purchase, etc., of seeds........-|-.... dO occsas: “4 a 3 \1866 
Experimental garden and 13 | 160] 3 

grounds, (t....-....-.c0-0+-- }. -+-0..-.--- {13 | 455 | 1 } 1866 
CES CY CTs SE Eee GaSnesee July 23,1866 | 14| 201 | 1) 1867 
Contingent expenses.......- pelea doy. 3-4 14| 201 | 1 | 1867 
Collecting agricultural statis- 

PL a See eS ae Se esesorr| Secee do.......| 14 | 201 | 1 | 1867 

do 14} 2011/1 
Purchase of seeds...........--- eet Maire ES 14 | 202 | 1 |71867 
Mar. 30,1867 | 15 28 | 1 
Experimental garden and 

PEORIA CRO oa aon oes = July 23,1866 |-14 | 202 | 1 | 1867 
BAIN ohare a esses eden. --- Mar. 2,1867 | 14] 451} 1 | 1868 
Contingent expenses........-..|----- do.....-.| 14] 451 | 1 | 1868 
Collecting agricultural statis- 

Cis ee a OES EE AR oe or Corer do......./ 14] 451 | 1 | 1868 
Purchase, etc., of seeds........-|--.-- do.......| 14] 452 | 1] 1868 
Museum. 5 55,.c2e. st = s2sdesedea|et - <4 do.......| 14| 452} 1 | 1868 
Experimental garden and 

PRODVOR 5 fe sda a. - - Saeeeeafeno = do.....--| 14| 452] 1] 1868 
To erect a building for the De- 

partment of Agriculture......|..... do.....-.| 14] 464] 1 | 1868 
For certain goods and services 

furnished the department....| July 13,1868 | 15 OF fi es 
Te ee Seer one ce July 20,1868 | 15 105 | 1 | 1869 
Collecting agricultural statis- 

(ol cB ERE oo See ee ee do.......| 15 | 106|| | 1869 
Contingent expenses...........]....- do.......| 15 | 196 | 1 | 1869 
Experimental garden and 

DIVUNOS a6 os. oo sae aase eran eel sedas do.......| 15 | 106] 1] 1869 
Purchase, ete., of seeds.........]..... 17 a 15} 106] 1] 1869 
Furniture, cases, and repairs...|..... Giese. 15 | 106] 1 | 1869 
REG, ts oscar ines > tagged Mar. 3,1869 {12 | 59g | { {1870 
Collecting agricultural statis- |” 

Lifes he ree Becta Gaon: do..ee.-.| 15 | 298 | 1} 1870 
Investigations of cattle disease. .|..... do.....-.| 15 | 298 | 1] 1870 
Contingent expenses...........].-... do.....-.| 15 | 298 | 1 | 1870 
Furniture, cases, and repairs...].....do.......) 15! 298! 1 | 1870 


23165°—aakr 1911— —37 


Amount 
appro- 
priated. 


87,000. 00 
3, 000. 00 


20,000. 00 
2,000.00 


800.00 


46, 726. 59 
7,500. 00 


20,000. 00 
70, 165. 90 


23,395. 33 
39, 600.00 
11, 500.00 
10, 000. 00 


115, 200. 00 


100, 000. 00 


37,604. 70 
65,368.00 


10,000. 00 
31,090. 00 


23, 500. 00 
20,000. 00 
22, 635. 00 


69, 240. 00 


15,000. 00 
15, 000. 00 
13, 200. 00 

2,500. 00 


Amount 
Amount 
A unex- 
disbursed. pended. 


| |_| —____—______ |___ 


$5,000.00 |........0. 
87,000.00 |... .ccceee 
3,000.00 |...... ashe 


9,500.00 $10, 500. 00 
2,000.00 |.......-.. 


ste ere eeee 


SO. ee 
UB TGS |e 
7, AOOYOO!| os. 
20,000.00 |.........- 
70;165-90' |... es 
Pa oe id 
39,600.00 |.......... 
11, FO: 00 |. ebess 
10,000.00 |.........- 
115,200.00 |.......-- : 
22 SIME WO cee 
La Ll eau 
13,000.00 |........-- 
8,406.34 | 1,593.66 
85,200.00 |....... ee 
10,000.00 |......00-. 
22,800.00 |........ a 
99, 668. 00 332. 00 
BY,60490 |e sciuca0k 


65,368.00 |.........- 
10;,000..00 | Sos cewue 


81,0905 00) | soso ecceee 
23,500.00 |......-2-- 
20,000.00 |.......0- 
22,635.00 |.......--- 


67,720.00 | 1,520.00 


15,000.00 |.......... 
12/695. 60 | 2,304. 40 
13,200.00 |.......-0+ 
7, 600: 00 ". keosencts 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 
to Statutes 


Date of ap- at Large. | Fis- 
Purpose. propriation cal 
act. year. 
Experimental garden and 

BTOUHOS22F 2 nesce cee peeee ee Mar. 8, 1869 1870 

Purchase, ete., of seeds.........]- ‘ ee a 1870 
i u y ’ 

Balartes is sak te = helomee eee {july 15, 1870 \i871 

Collecting agricultural statis- 

IOSE Shc ia ase os ciclo: 1871 
Purchase, etc., of seeds.........|...--dO....... 1871 
Experimental arden! .:ANG. |) oo Ty eee fae 7 

grands: aOR July 15,1870 ‘ia 
Contingent expenses........... July 12,1870 1871 
Furniture, cases, and repairs...|-.--- OO rcwtersh 4 1871 
Collecting and modeling speci- 

mens Of frites. J. eee] soni AO els ceed 1871 
ADESTY cote soe cee teens el O neers 1871 
Herbarium....... ae b le te eae tetetel| ne ela CLO SIOR o alate 5 5 1871 
ADDIatOry.sewiese so seem. |e sc Oeeieck 4 j 1871 
Holding TOOM tae ees one peteteeta| == - Ose te aoe j 1871 
Salaries....... See: fh Cee 1872 
Collecting agricultural statis- 

[nie ee a Oe Se ee Ae ere eee eso cee 1872 
Purchase and distribution of 
Be Lt ee OMe we amie see done. see 1872 

xperimental arden and 

grounds: ... 3. P £325: it a's maa ae y \isz2 
Contingent expenses...........]--.--d0....... = 1872 
Furniture, cases, and repairs...|....- ) 1872 
Collecting and modeling speci- 

INCNS OMT beseech es oe oe ee else eee als oe = 1872 
erbartumicesssecccssdesscelce | pena Onemneen 5 1872 
IDEAL Ys ce set we ck Soko vice tec Gee| Se = 2 GORR sf 1872 
IR OLALOLY ah wate aecs ae cies since ee ee crams cee 1872 
SE Et o2 ate seamen er eeeeee Mt Sap wraerd May 8,1872 1873 
Collecting agricultural statis- 

MICS ess mace a. ste pete eae eS Oe nee ee 1873 
Purchase and distribution of 

SCCUS) 5 ob dee ee es oie ana | ore rc AO mtereie alors 1873 
Experimental garden and |f...-do.......- hiszs 

QTOUNIGise- seen sen cae ue } 
Contingent expenses. .......... 1873 
Holding room... s.<=-4e<.c5 gaeeseis a3 1873 
Furniture, cases, and repairs. ..|.---- d -- 1873 
Museum and herbarium........ Te ‘ \1873 

1873 
1874 
Collecting agricultural statistics.]..... d aide 5 1874 


Purchase and distribution of 
SeCds Oto le. cece cote eae ne 


Experimental garden and 


PLOUNUS. ~ Saoeaen te caw eee ee 
Museum and herbarium........|...-.- Ae 1874 
Contingent expenses...........|----- d 3 1874 
Furniture, cases, and repairs....|....-d0........ 1874 
ibibrary o<b Sui soe sees ae e mere ceace ad 1874 
Postage rst wevcccantacden snus ue)tesseO0eaeer one 1874 
Salaries).. co wawe see. A ae | 1875 
Collecting agricultural statistics.|..... doxes 18 107 1875 
Purchase and distribution of |f....do........ 18 | 107 1875 

seeds) ete se sal ety. A ae ees Jan. 25,1875 | 18 | 303 
Furniture, cases, and repairs....| June 20,1874 | 18] 107 1875 
Experimental garden and {; 2 edOsee ee 4. 1118) |el07 1875 

PTOUNGSS occa ns = eee: June 23,1874 | 18 | 227 
Contingent expenses........... June 20,1874 | 18 | 107 1875 
Museum and herbarium {; ieee oe aah (71875 

ppp eke June 23,1874] 18 | 227 \ 
Aa DOratonyeec cae Bae soe ees esas Gove 32] MLS) 2227. | 1875 
TADEALY ic os seweetie sce sreculedan ster. <dOseene aac 18! 227 1875 


Amoun 
appro- 
priated. 


$21, 500. 00 
20, 000. 00 


71, 980. 00 


15,000. 00 
30, 000. 00 


53, 200. 00 


8, 100. 00 
4, 700. 00 


1,000. 00 
1,000. 00 
1, 000. 00 
1, 700. 00 

500. 00 

75,170. 00 


15,000. 00 


45, 000. 00 
36, 800. 00 


12, 900. 00 
4,700. 00 
1,000. 00 
1, 000. 00 
2,050. 00 


3, 450. 00 
75, 890. 00 


15, 000. 00 


55,000. 00 
31, 000. 00 


13, 300. 00 


300. 00 
5, 200. 00 


5, 000. 00 


1,750. 00 
78, 190. 00 
15, 000. 00 


65, 000. 00 


26, 200. 00 


2, 000. 00 
13, 600. 00 
4, 200. 00 
1, 500. 00 
52, 000. 00 
77, 180. 00 
15, 000. 00 


95, 000. 00 
4, 200. 00 
24, 100. 00 
12, 600. 00 
4, 500. 00 


1, 300. 00 
1, 500. 00 


$21,500. 00 
18, 981. 33 


71, 811. 64 


15,000. 00 
28, 865. 17 


500. 00 
75,017.89 


14, 059. 36 


45,000. 00 
36, 800. 00 


12,900. 00 
4, 700. 00 


1,000. 00 
1,000. 00 
2,050. 00 
3, 450. 00 
75, 889. 73 


15,000. 00 


55, 000. 00 
31, 000. 00 


12, 507. 06 


~ 300. 00 
5, 200. 00 


4, 674. 43 


1,750. 00 
76, 924. 00 
11, 553. 20 


64, 904. 89 


25,731.74 


1, 942. 02 
12, 699. 34 
3, 302. 40 
1, 259. 10 
35, 449. 09 
77,127. 60 
12, 147. 56 


94,719. 83° 


4, 135. 36 
24, 094. 06 
10, 972. 61 

3, 300. 00 


1, 300. 00 
1,087.90 


168. 36 


a eeeeeeene 


sseweeeoee 


ee 


wee eeee 


792. 94 
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Statement of appropriations, disburséments, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 
to Statutes 
Date of ap- at Large. | Fis-| Amount Amount | 4™ount 
Purpose. propriation eal appro- dishusced unex- 
act. a year.| priated, * | pended. 
s|eaig 
> a 1m 
ROSARO ae cee ee Neca se bee Ne June 20,1874] 18} 107 | 1 | 1875 | $52,000.00 | $42,633.00 | $9, 367.00 
_ To publish commissioner’s re- 
od for the years 1872 and 
Stacie tor rasone ao ceeecodEd June 23,1874 | 18} 227 | 1 | 1875 50, 000. 00 49,561.91 438. 09 
ee SR aH Aer ere Fee Mar. 38,1875 | 18 | 368] 11] 1876 77, 180. 00 Tin ions 64.29 
Collecting agricultural statistics.|..... GOlecacace 18 | 368] 1] 1876 15, 000. 00 14, 500. 00 500. 00 
Purchase and distribution of 
. S700 CeO ees sca os 4 plemiere GO-.ssenst-foee ae ; 1876 65, 000. 00 G5? COONO0 "fae a 
xperimental garden an 6 
ST aa ee a 394 | 1 |p 1876 19, 990. 00 19, 956. 11 33. 89 
Museum and herbarium........|.-.-..- 268 | 1 | 1876 2,000. 00 1,993. 55 6. 45 
Furniture, cases, and repairs. ..|-..--. 368 | 1} 1876 3, 300. 00 3, 124. 23 175.77 
SUA ee ene ee oe eee c ee alae oar 368 | 1 | 1876 1, 250. 00 1, 046. 84 203. 16 
WaBORATOLY os eeee cess cee eee 368 | 1 | 187 1, 300. 00 153008005) = eee 
Contingent expenses........... 368 | 1 | 1876 12, 100. 00 11, 378. 91 721.09 
IPO SIRES codecesdoraeasonsanerae ma oe sata as f 1876 52, 000. 00 3, 428. 29 | 48,571.71 
; uly 76 | 19 
Salaries. . eae. See m4 ee econ Wet dee \1877 67,836.96 | 67,806. 19 30.77 
Experimenta garden an July 31,1876 | 19 | 115] 1 
a ae oe {auy. 15,1876 | 19 | 167 | 1 {f!877] 11,550.00 | 11,550.00 J... fa 
Collecting LE a ae re BANS 3 CG kos ser 5 (TEST wee Kegs an yf 10, 000. 00 10,0002 00" Esse seer 
Purchase an istribution o GOS ascisnt 19} 167] 1 
Goes eeceeel a Pe Uke Mar. 3,1877 | 19 | 319 | 1 |f'877 | 85,000.00 | 80,000.00 | 5,000. 00 
Museum and herbarium........ Aug. 15,1876} 19 | 167] 1} 1877 2, 000. 00 2; 000.005 |i 5: eee 2 
Furniture, cases, and repairs.... ef 19) |) 167 To peisr7 2,000. 00 2 "OOO 300) Eaten eee 
POU EADY sa sees ctissiviciaas< 19 | 167} 1 1877 1, 000. 00 800. 00 200. 00 
WAVOVALOLYE: sn eecncscasdecccees 19 | 167} 1 1877 1,300. 00 fF SOO OOo seer ae 
Contingent expenses 19 |} 167 | 1 | 1877 10, 000. 00 8,800.00} 1,200.00 
RUS bee eae Messe sore ceteris s 19 |} 167 | 1 | 1877 4,000. 00 3, £50. 00 50. 00 
DS AAMICS etree See cea = Cee em eee 19 | 317 | 1 | 1878 65, 640. 00 GavG40cOOn ee tao. 
Coliecting agricultural statistics. 19 | 317} 1] 1878 15, 000. 00 5 “OG0800MEoek cece 
Purchase and distribution of 7 
oe eee care eae = a ; 1878 75, 000. 00 74, 579. 33 420. 67 
xperimenta garden an fi 
“AE ty Ge 360 | 1 1878 10, 500. 00 10;,500003\282 - a3 sé 
Measerin= ee eee se8 <c 5022 e eek 2 317 | 1 | 1878 1, 500. 00 151000:.00"|aeene oe 2. 
Furniture, cases, and repairs... 317 | 1 | 1878 4,500. 00 4500200) (Penne nee 
ipraryeesen see sree sete se aces = 317 | 1 | 1878 1, 000. 00 13000: G0)| 5" eae 
WAGOTALOEYs. con cote et cee caces 317 | 1 | 1878 1, 000. 00 EF 000-00) [EEs Eee aoe 
Contingent expemses.....,..... 317 | 1} 1878 8, 000. 00 8 00000n Eta setae 
ROStAPOn seen e cesses Ase cenesae. 317 | 1 | 1878 4,000. 00 3, 415. 61 584. 39 
Report on forestry. - -.0 ca. ca. - 360 | 1 | 1878 2, 500. 00 PAE OU, DN ae aa te 
International Industrial Expo- r 
MIVON Ab ATIRS cae ce seine s sicoe = Dec. 15,1877 | 20 | 246] 4] 1878 10, 000. 00 10,000.00 |........ = 
GLATIESs dese cee rset noses eee ce June 19,1878 | 20} 203 | 1} 1879 66, 900. 00 GOPOOUN O03 Meee seen 5 
Collecting agricultural statistics.|_.... Gonws- sce 20 | 203 | 1 | 1879 10, 000. 00 LO}0002'00), |= Se ee eee. 
Purchase and distribution of 
- seeds, er SG a acne be see Gozs.escee 20 | 203 | 1] 1879 75, 000. 00 FR AOU TERN Sees Be = 
xperimenta! garden an 20} 203 | 1 
pedg, TRO bss, \ adns2a. 150 aaa | 1 (y1879 | 13,500.00} 13, 500.00 |.......... 
MiISPONME cece een enact aan cadsaleae es dos-a- 20 | 203 | 1} 187 1, 000. 00 E000: 00) poe cscence 
Furniture, cases, and repairs...|..... do.. 20} 204] 11] 1879 4, 000. 00 AS00023 00) Te an aweate 
TEE DEALY aoe eet ne onsen cepa aer tale cee 20 | 204] 14 1879 1, 000. 00 TS OODS OO: Eo cokes 
Laboratory......... 20} 204 | 1 | 1879 1, 500. 00 1 IOOS00s ee sone nee 
Contingent expenses. 20 | 204 | 1 | 1879 8, 000. 00 B000700) Fo a2 sqnae 
BOS EO tet “pes > oc Paar cafes aoe 20} 204 | 1} 1879 4, 000. 00 3, 960. 00 40. 00 
Investigating the history and 
AHIiS Of INSECtS: >. ...5<-..25' <1 sess do........| 20 | 204 | 1 | 1879 10, 000. 00 TO ORO OOWEs< coe een 
Investigating diseases of do- 
mestic animals......... Sp snc| aaa doses cee 20; 240 | 1} 1879 10, 000. 00 10F 000! GO) |t = oso oe 
MOMFeCt a StADIC... cosescacemee Mar. 3,1879 | 20 | 392 | 1} 1879 1, 500. 00 1 GO0S OOM = Se eae 
SUR noe ce. SOS ene June 21,1879 | 21 23 | 1 | 1880 66, 900. 00 66; 9005005] -~ ee ee 
Collecting agricultural stutistics.|..... (0 (Soe es 21 23 | 1] 1880 10, 000. 00 9, 982. 88 17.12 
Purchase and distribution of 
SERUSCiGe ec sntie oa sw badder: oi agane (3 fo Fee Ee 21 23 | 1} 1880 75, 000. 00 ‘Tid, OOO. OG ee. eee os 
Experimental garden and 
OTOUNGH. ciacsitacae-- + roe stevie ok 23 | 1 | 1880 13, 100. 00 137100, OU a one nee s 
ERIN RTT ec a oto cteiooe cetmie cnet | etre 23 | 1 | 1880 1, 000. 00 TOGO U0" |F occe cas 4 
Furniture, cases, and repairs 23 | 1 | 1880 4, 000. 00 4500020055 ccs saber 
WADTAT Vc. baccs esc ce ccc Rebelo 23 | 1 | 1880 1, 000. 00 1; 000.00)... eee 
Haboratory-:...: A... dees sewelaaese 23 | 1 | 1880 1, 500. 00 A DOO: 00 cacctenes 
Contingent expenses...........!.... 23! 11 1880 8,000.00} 8,000.00 |..... aise 
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Reference 
to oe 
Date of ap- at Large. | Fis. | Amount 
edie Amount 
Purpose. propriation cal appro- 
act. “ year.| priated. disbursed. 
é| # Ig 
> A 1K 
ft. ee eae er June 21, 1879 | 21 23 | 1} 1880 $4, 000. 00 $4, 000. 00 
Investigating the history and 

hapits ofinsecter ssh... -cclee woe GO..ss 21 29 | 1 | 1880 5, 000. 00 5, 000. 00 
Investigating diseases of do- 

mieotic SniMAIE a... ose cw ae dle eben G03; 65-622 |p 30 | 1} 1880 10, 000. 00 8, 878. 84 
Ae a ce Pigg TH minat nay June 16,1880 | 21 a 1 | 1881 69, 200. 00 69, 185. 22 

-urchase an istribution of |f....do........| 21 94) 1 

<7 | ae ae {itay 3,1881 | 21! 453] 1 \iss1 102, 160.31 | 102, 157. 48 
Collecting agricultural statistics.| June 16,1880 | 21 | 293 | 1] 1881 10, 000. 00 9, 985. 60 
Experimental garden and 

PTOUNGK (2 sess == nap car seep ale w= ne 294 | 1 | 1881 12, 600. 00 12, 600. 00 
MUUIBOUIN sc Socceeees cob cen week dls ete 294} 1] 1881 1, 000. 00 1,000. 00 |. 
Furniture, cases, and repairs. 294 | 1] 1881 5, 000. 00 5, 000. 00 |. 
MAITAY YS occ caclescsvaheens 294 | 1] 1881 1, 000. 00 1, 000. 00 
LES cL) ys eee oe Sy | 295 | 1 | 1881 4, 000. 00 4, 000. 00 
Contingent expenses..........-|-.-.. 295 | 1 | 1881 10, 000. 00 9,769. 17 
POSUAP ED cece rnciae cop acs ecaad eatect 295 | 1 | 1881 4, 000. 00 3, 838. 00 
Report on seed ie ee a 296 | 1 | 1881 5,000. 00 3,762. 51 
Investigating the history and 

hisbits affinseotss: .. - sed cncentsee t G0ssi.2.5 21| 294) 1] 1881 5, 000. 00 4,997.31 
Investigating the diseases of 

domestic animals. ...........]..... OO..sse5-0 een | 295 |9L 5) WSR 10, 000. 00 10, 000. 00 
Examination of fibers..........|..... coe 21] 295] 17] 1881 4, 000. 00 4, 000. 00 
Experiments in the manufac- 

ture-of Sugar. oo lho. eee al wot GOpscecnse 21| 295) 17] 1881 7, 500. 00 7,500. 00 
Collecting data touching arid 

regions of the United States. .]...-.. GOs2. 45508 21 | 295|1/] 1881 5, 000. 00 460. 00 
Reclamation of arid lands......|....-. doz. < 21} 295] 1/1 1881 20, 000. 00 18, 353. 55 
Balaries=.). Gas sn-css- -s shes taxn Mar. 3,1881 } 21] 381] 1] 1882 79, 500. 00 79, 491. 81 
Collecting agricultural statistics... ... G0.2-522) 21) 882) lol 1882 10, 000. GO 10, 000. 00 
ouildeled! erie ema pclae Cae rae 21 ee 1 | 1882 6,000. 00 5, 811. 85 

urchase an istribution of |f....do....... 21) 382) 1 = 

a See Wes 16,1882 | 22| 44] 1 \1882 100,000.00 | — 99, 891. 68 
Experiments in the culture, 

Sa of viet sine at pe poe oa a Mar ad 1} 1882 10, 000. 00 8, 750. 87 

xperimenta garden an 3 1 

ETE Nee Geese ag ti 385 | 1 |pi882 15, 000. 00 14, 968. 25 
EISEN ss ua ee eda asd 383 | 1 | 1882 1, 000. 00 1, 000. 00 
Furniture, cases, and repairs 383 | 1 | 1882 4, 000. 00 4, 000. 00 
TGtDratyeeeeee cece ces een eee ec aae 383 | 1 | 1882 1, 000. 00 973. 85 
Investigating the history and : 

Hahits Of Sects. - 2.5 es eee alesse G0. ia. = 21 | 383} 1 | 1882 20, 000. 00 19, 998. 94 
Examination of fibers........../.--.. GGneck con 21 | 384] 1] 1882 5, 000. 00 5, 000. 00 
Investigating the diseases of 

domestic animals............]....- OGscis soe 21 | 384] 1] 1882 25, 000. 00 22, 443. 89 
Collecting data touching the 

arid regions of the United 

tates 2b seve wsaeen= «easter ato does spa. & 21] 384] 1] 1882 5, 000. 00 4, 216.55 
Reclamation of arid lands, in- 

cluding an unexpended bal- 

ance of $1,646.45 from fiscal 

VERT ISO sor atin aos <a dav weneaecmae Gnas cue 21} 384 {| 1] 1882 11, 646. 45 11, 561.19 
PREPOLL OL 1OLOSULV. «~ anase comms|= oes cUOaa cece 21| 384} 1 | 1882 5, 000. 00 4,941.00 
Pogtaee se. a- snasgs sss o mectioe ctnsicce Gos cce 2-0 21 | 384] 1] 1882 4, 000. 00 4, 000. 00 
Contingent expenses...........|....- Gossce ace 21 | 384; 1] 1882 10, 000. 00 10, 000. 00 
Building for display of agricul- 

tural implements............|..-.. Goi wckiscs 21 | 385] 1 | 1882 10, 000, 00 10, 000. 00 
Experiments in the manufac- 

ture of sugar (including 

$864.60 from sale of molasses, 

BUG astm tea <nineafee race ease dos .ee4 21] 384] 1] 1882 35, 864. 60 32, 333. 75 
Transportation of specimens 

fromvAtlantaess.sc3sanecates Feb. 13,1882 | 22 3 | 1 | 1882 5, 009. 00 4,998. 91 
Balaviesee oo sos e nse amemeris May 19,1882 | 22 89 |] 1] 1883 | 102,580.00 | 102,575. 49 
Collecting agricultural statistics |..--. (6 fc ae ae ae 22 90 | 1 | 1883 80, 000. 00 78, 170. 80 
Waborstony 2... o.c-e see =e enc] secas G0zsce eee 22 90 | 1] 1883 6, 000. 00 6, 000. 00 
Purchase and distribution of 

BEOUS) ONC nie pis ein de <n /-1s. <a ninieo:she“inl Gos .teiese 22 90} 1! 1883 80, 000. 00 


1 Unexpended balance of $1,646.45 carried to fiscal year 1882. 
4 Unexpended balance of $85.26 carried to fiscal year 1883. 
‘Unexpended balance of $3,530.85 carried to fiscal year 1883. 


sateen 


14.78 


31.75 


80, 000. 00 eeecescrrs 
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Reference 
eee 
Date of ap- at Large. Fis- | Amount Amount 
Purpose. propriation cal appro- anes unex- 
act. ‘ year.| priated. * | pended. 
3| Pig 
>| a Ia 
Experiments in the culture, 
oF olset of ae Pe tae = May 19,1882 | 22 a ; 1883 $5, 000. 00 $3, 905. 66 | $1,094.34 
xperimental garden an 22 = 
Penat ce Se oe \issa 15,500.00] 15, 471.82 28.18 
IR G tres oo ee pea eee pe ae G0~csanec 22 91 | 1} 1883 1, 000. 00 000200) 18. Se. 
Furniture, cases, and repairs...|..... Gosea se alee 91 | 1 | 1883 6, 700. 00 G; 2008008 Ree. eee 
Lilt a7 Ae AS ee ey Pee dosacss. 22 91 | 1 | 1883 1, 500. 00 1, 485.32 14. 68 
Investigating the history and 
Habits OhINSSCtS ste ..scsecesd| esos GOk teases 22 91} 1] 1883 20, 000. 00 19, 997. 75 2.25 
Examination of fibers..........}..... Covemrtace| 22 91} 1] 1883 10, 000. 00 7,961.94 | 2,038.06 
Investigating the diseases of 
Momesti@ animalsce os ccc camel an << G0. <..ce0~| 22 92 | 1] 1883 25, 000. 00 21,584.28 | 3, 415.72 
Reclamation of arid lands, in- 
cluding an unexpected bal- 
ance of $85.26 from fiscal year 
ie ee melo aia| Sees GOrescsec 22 92 | 1 | 1883 20, 085. 26 12, 429.13 (@). 
Report On forestry . -ceweescen-|an-62 dozscas-2 22 92 | 1} 1883 10, 000. 00 8,731.99 | 1,268.01 
EROSUOO ae ee ae cto p a atelsiceta| = mate dose ae 22 92 | 1 |} 1883 4, 000. 00 3, 977. 49 22.51 
Contingent expenses.........--|..... (i (ey ae 22 92 | 1 | 1883 15, 000. 00 14, 920. 74 79. 26 
Experiments in the manufac- 
ture of sugar, including an 
unexpended balance of 
$3,530.85 from fiscal year 1882.|..... dos.cess- 22 92 | 1 | 1883 28, 530. 85 28, 529. 31 1.54 
Erection of building for seed 
GTCESTON oo afaepio nie tigan saee Aug. 7,1882 | 22] 306] 1 | 1883 25, 000. 00 2b OOOO | a ae 
Report on the Angora goat.....]..... Goes. 4:55 22 | 337 | 1] 1883 500. 00 DOO? OU" eae ee 
DWIAMES SS see tee seeee eae ee Jan. 20,1883 | 22 408 | 1 | 1884 127, 640. 00 127, 639. 87 -1d 
Collecting agricultural statisties|..... do. space. 22 | 410]| 1 | 1884 80, 000. 00 79, 770. 86 229.14 
Laboratory, and for experi- 
ments in the manufacture of 
sugar, including $842.18 from 
the’sale of'sirup, ete........../. 252. (ae oe 22} 410] 1 | 1884 16, 842.18 16, 829. 26 12.92 
Purchase and distribution of 
Miided cae Spends Soot ee sarler Gs. calese 22 an : 1884 75, 000. 00 74, 986. 48 13.52 
xperimen gardens an 2 
te fe. --dotana0:Heat| ae Le \issa} 15,500.00] 15, 448.87 51.13 
EIS EH cece ce et caer nen'|aaoee do......-| 22} 409] 1] 1884 1, 000. 00 993. 51 6.49 
Furniture, cases, and repairs...}..... dormer 22 | 410] 1 | 1884 6, 000. 00 5, 998. 82 1.18 
ea ak ate erates 4 sleose ¢ ose, 22 411 | 1 | 1884 1, 500. 00 1, 439. 86 60.14 
vestigating the history an Beer aan eee 22; 409] 1 a 
habits of insects.............- hares 4, 1886 | 24| 273 | 1 }isss 20,002.82 ) 20, 002. 82 |....-.-00. 
Reclamation of arid lands, in- 
cluding an unexpended bal- 
ance of $7,656.13 from fiscal 
WERE LSSioes satiate a s.2 o:cteriiats Jan. 20,1883 | 22} 411] 1] 1884 17, 656. 13 16,164.68 | 1, 491.45 
Investigating the diseases of 
domestic animals. ...........|..... Gn cARebce 22] 411 | 1) 1884 25, 000. 00 24,011.85 988.15 
Report on forestry. ...ciccceccctesess GO" ssciese 22| 411] 14 1884 10, 000. 00 9, 998. 30 1.70 
Rostare: s8: 5323.25. 66cm s 4 adse Ona sees: 22 411 | 1 | 1884 4, 000. 00 3, 841. 48 158.52 
Contingent expenses..........-|--.-. OGeae ec 22) 411] 1) 1884 14, 000. 00 13, 991. 43 8.57 
Building of greenhouse........:}...-. 0) See eee 22| 631 | 1} 1884 2, 500. 00 27500200" 2222822 
Salames: 34: Wiser sess cevee eee June 5, 1884 | 23 36 | 1 | 1885 | 137,590.00 | 137,557.80 32. 20 
Collecting agricultural statistics |... .. Gls Sas See 23 38 | 1 | 1885 | 100,000.00 99, 986. 59 13. 41 
Bureau of Animal Industry....} May 29,1884 | 23 31 | 1} 1885 | 150,000.00 56, 807. 73 (?) 
Purchase and distribution of 
BEETIGT CLG Soe eta scien sero June 5,1884 | 23 38 | 1 | 1885 | 100, 000.00 99, 983. 82 16.18 
Laboratory, and for experi- 
ments in the manufacture of 
(S01 ean Se a ea | Cts sales 23 68 | 1 | 1885 50, 000. 00 49, 996. 70 3.30 
Investigating the history and 
Hapits Of NSeCtS... 32 ecm cccelare te d 37 | 1 | 1885 20, 000. 00 19, 986. 83 13.17 
Sileculvitrp 25/5525... Ps rays | sp 39 | 1 | 1885 35, 000. 00 14, 916. 23 83.77 
Contingent expenses...........|..... 39 | 1} 1885 15, 000. 00 14, 862. 20 137.80 
Sitesi on mee sf pee tp gale 39 | 1 | 1885 10, 000. 00 9, 987. 36 12. 64 
xperimenta! garden an nae 37} 1 
= See aang aS { ee | \1885 17,840.25 | 17,513.67 | 326.58 
Furniture, cases, and repairs...| June 5, 1884 38 | 1 | 1885 6, 000. 00 5, 947. 27 52.73 
POStCUPOY waoce car eat cvcck cen eee ae oo 39 | 1 | 1885 4, 000. 00 3, 956. 98 43.02 
Experiments in the culture, 
tens Of Lino cecicese sos seer faesee dOSs% ics]: 2d 39 | 1 | 1885 3, 000. 00 2, 998. 90 1.10 
PADEATY i ccstucesc o's 0 ce apes oe Of ee 23 391 1' 1885 1, 500. 00 1, 403. 63 96.37 


1 Unexpended balance of $7,656.13 carried to fiscal year 1884. 
+ Unexpended balance of $93,192.27 carried to fiscal year 1886. 
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Reference 
to Statutes 
Date of ap- at Large. 
Purpose. proprasion, |f® =. by 
act. . 
_ & 3 
° 
>| & la 
MSGI foe A. 5 = Shae neasede June 5,1884 | 23 3741 
Quarantine stations............ June 7,1884 | 23] 207] 1 
EUS ee ee are ey ons Bie, Rah tages Mar. 3,1885 | 23] 353] 1 
Collecting agricultural statistics |... -- C6265 <5; 23) 355-1 
Bureau of Animal Industry 

including an unexpended 

balance of $93.192.27 from 

HSCO VORT 2080 s0 oe can Son's cadlew ere GOs a= dae 23 | 355) 1 
Quarantine stations, including 

an unexpended balance of 

$2.970.82 for fiscal year 1885...}...-. GO. emcjocel eeu, ton.) ee 
Purchase and distribution of 

SAGUS. GLO. a= ce one, tae aleoo es GOs nedexe 23} 354/1 
Laboratory, and for experi- 

ments in the manufacture of 

SUPAL. 2 at cence. ~ me oot eee oe Gone cces-| 2d.) 54:1 1 
Investigating the history and 

habits of insects! +~. bese eee ---- oP Ate a a 1 

aL SALOU SES SE 35 1 
Silk culture........... Seen - {cet 19,1888 | 25 | 581 | 1 
Contingent expenses.........-- Mar. 3,1885 | 23} 356 | 1 
Report on forestry ......-.......|----- G0icn 25 23} 356{1 
Experimental garden and |j,~ -do...----| 23 | 254 | 1 

‘ounds Aug. 4,1886 | 24 21d) Wak 

SUES 9 ESR TOS as Oct. 19,1888 | 25 | 581 | 1 
Furniture, cases, and repairs...} Mar. 3,1885 | 23 | 354] 1 
IRGstare . 28. aca. saee ote wee | See doses Joa. 23 | 356] 1 
Experiments in the culture, 

Sle ON LEN sols sien cie aa emesecaal aes BOs co aces 23 | 356) 1 
THRDTALY— eect ceseonce eee SOE aaa (3 (OR Ae 23} 355] 1 
IWS RS Sa ASR GocoUSenoeod bese (3 (eee 23} 354] 1 
RAIRIUCSS © oe cers See sem eee sae June 30,1886 | 24| 100] 1 
Collecting agricultural statis- 

MCS es Ets come ain ob poeccar lenses d0s.2--2- 24) 103) 1 
Bureau of Animal Industry....|..... d0sss0 sea 24|/ 103) 1 
Quarantine stations............/..... dosen-ss- 24; 103] 1 
Purchase and distribution of 

SOG0S, C102 eG ese fae 8 es a | Seed (cle See 24; 102/1 
Waboratoryzen. aon - ae oe on en les nonce Go---< oo. 24| 101) 1 
Experiments in the manufac- 

ture of sugar, including $1,891 

LEP ETE ENS: 1 Tye aie wie. Binet PO [AAO eacle == 24} 1101/1 
Investigating the history and |f....do.......| 24} 101] 1 

TADILS OlINSCCIS>..5. 0550505 ox Oct. 19,1888 | 25} 582) 1 
Silk culture, including $864.81 |fJune 30,1886 | 24 | 101} 1 

from sale of raw silk.........- Oct. 19,1888 | 25} 581 | 1 
Contingent expenses..........- June 30,1886 | 24} 104 | 1 
Report. on foresity:.- <1 55 ss: |a2--- do...5-.2-|-24:| 10d 7 2 
Experimental gardens and 

PTOUNGS.- oes asec 3i-- ~t dels Sate eeee ol GOsces nds 24; 102] 1 
Furniture, cases, and repairs...].....do........ 24! 103] 1 
ER) 1 ee SE ee a ee Oa doxc-*-. 3. 24| 104) 1 
Experiments in the culture, . 

Ste OL teen se aon os eae te [ide do 24| 104} 1 
Pomological information 100 | 1 
DADA oot S5-Ste e-em 103 | 1 
Botanical investigations....... 100 | 1 
MBISEn = see. Set scene tac 102 | 1 
Ornithology and mammalogy..|....- d6sttc3: 24; 101) 1 
Reclamation of arid lands......|..... G0. .2--c2 24) 103] 1 
Adulteration of food............]..--. Goezc< <. 3: 24; 100; 1 
Salanies 2. cots ot. oo anne Mar. 3,1887 | 24) 495/ 1 
Collecting agricultural statis- 

ids: ot oe see. oe. 2 ee dO235¢ Jo: 24) 498) 1 
Bureau of Animal Industry, 

including $100,000 immedi- 

ately Avallaple: 2.622392 |5-~-< fs Cs eee ee 24| 499} 1 
Quarantine stations............|...-- doz: .- 3. 24} 499/1 
Purchase and distribution of 

S000S; CLG des seeds ~~ = 5 eso sows dozsetee 24) 498/11 


1 Unexpended balance of $2,970.82 carried to fiscal year 1886. 


1888 
1888 


1888 


Amount 
appro- 
priated. 


7,500. 00 


8 
s 


8S S8S8Ss8Sss SSS 


= 
Viet yet SM ean AL ec 


ee 


& SESSSSES3 5 


& 


500, 000. 00 
20, 000. 00 


103, 000. 00 


Amount 
disbursed. 


58, 261. 05 


18, 958. 57 
99, 980. 24 


39, 942. 11 


24, 976. 46 
15, 008. 50 


14, 937. 62 
9, 836. 83 


17, 024. $8 


499, 975. 32 
9, 538.75 


102, 587. 55 


Amount 
unex- 
pended. 


134, 931. 22 


14, 012. 25 
19. 76 


57.89 


23.54 
3.50 


62.38 
163.17 


183. 25 
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Reference 
- to Statutes 
Date of ap- at Large. | Fis- | Amount Amount | A™ount 
Purpose. propriation appro- unex- 
* act. priated. disbursed. pended. 


PShoEs Ory, 22-27. wh. «2. oh~ ei Mar. 3,1887 $5, 000. 00 $5, 969. 89 $30. 11 
Experiments in the manufac- 

ture of sugar... iene its GO:2c55-- 50, 000. 00 49, 997. 43 2. 57 
Experiments in the manufac- 

ture of sugar (deficiency)... ... \oet. 19, 1888 8, 000. 00 7,927. 50 72. 50 
investigating the history and 

habits of insects.........--.-. Mar. 3, 1887 20, 000. 00 20; 000:.00) 1. oscceeae 
Silk culture, including $1,989.06 

from sale of raw silk..........|----- do s2seck 24 | 497 | 1] 1888 16, 989. 06 16, 989. 02 . 04 
Contingent expenmses..........-|----- do........| 24] 499 | 1] 1888 15, 000. 00 14, 825. 57 174. 43 
Report on forestry ............-|----- do........| 24 | 499 | 1] 1888 8, 000. 00 7, 996. 10 3.90 
Experimental gardens and 

_grounds.........-...---.-----|-----0.......- 24| 497 | 11] 1888 24, 800. 00 24, 706. 86 93. 14 
ee ae lal | aie comer) eon onl ean tl 

FOG o AS dee ee Deep saeeet ( CEEa ee : , 000. , 000. 
Pomological information.......|-.--- do......-. 24 497 1 1888 3 000. 00 2, 971. 69 28.31 

LSet (Soe) ee ae eee O- weecce- L , 983. 16. 22 
Botanical investigations........|..... do....-2-. 4 | 496 | 1 1888 7,000. 00 | 6, 997.28 2P 

ISCHNI Se > ee oases socecendvel-e Oaennii= 7 - 2. 59 
Ornithology and mammalogy..|--.-- do........| 24] 497] 1] 1888] 3,940.00] 3,869.23 70.77 
Adulteration of food............|---- ; sdOMS se |.2ay 497 i 1888 1, 000. 00 830. 16 169. 84 
ss 2 Ti bel Ate {May ee heed oeuly \ 1889 171,890.32} 169, 152.51 | 2,737.81 

= ? 
Collecting agricultural statis- 

| 1 a Ee ops a ae ee ee July 18,1888 | 25} 332] 1] 1889 70, 000. 00 69, 162. 45 837. 55 
Botanical investigations........].---- Goss -e58s: 25) 330] 1] 1889 35, 000. 00 22, 076.75 () 
deeb of Pesects ey to sept. so, 1800'| 26 | 525 | 1 |}1889| 29,381.64 | 20, 131. 64 

isjof insects: 2). ..-55- 522 . 30, 2B pea wha co 7asn ue de | ne PIE oe eel 22 
auly, 18, 1888 | 25 a ; 
: ar. 2,1889 | 25] 83 
Ornithology and mammalogy... Sept. 30,1890 | 26 | 525 | 1 18x 5, 025. 90 5, 022. 06 3. 84 
Mar. 3,1891 | 26] 8&6) 1 
Pomological information....... July 18, 1888 |{53 | 33 | | \isso | 4,024.48 | 4,020. 32 4.16 
Microscopical investigations. ...]...-.. doviee 2-4 (255), 830)) 11 188s 1, 000. 00 999. 87 1B 
Deresorye en Mare’ o 1880 | 32| Boy | 1 |}1889 | 11,000.00 | 9, 994.25 | 1,005.75 
Forestry investigations......... July 18,1888 | 25 | 333} 1] 1889 8, 000. 00 7, 999. 03 -97 
Purchase and distribution of 

SSE Sy. SS as se ek See ba Ose | ss Sie Gove = & 25 52 | 1] 1889 | 104,200.00 | 104, 168.73 31. 27 
Gia caine hae do 25 | 332] 11] 1889 26, 640. 00 26, 639. 83 17 

PTOUdOS.) 22... SE Soins vie ~|se ans OORsacatos 2 g : , 639. ; 
Oa era ees Fee dove: o. 25| 332|1| 1889] — 1,000.00 891.25 | 108.75 
pe ak cases, and repairs. ..}..--. ay ec d- 2 333 4 1889 7, 350. 00 7, aa a 113. 26 

PDPATY) oes aac nisine asa Sacemscacielsne< Ontos 333 1889 2, 000. 00 1, 956. 34 43. 66 
POSIAPO ost ste ces BSE a Rptel See GOt ages 25 | 333] 1] 1889 4) 000. 00 4;000.'00 |>.s-20ces 
Contingent expenses........----|{i3:9° 3 ig01'| 26.| see | 1 |}1889 | ~ 15,010.00] 15,009. 22 78 
Office of Experiment Stations..| July 18,1888 | 25 | 334 | 1] 1889 10, 000. 00 9, 033. 77 966. 23 
Experiments in the manufac- 

Die OUSUP AG See seers ise me sean (o (ea 25 | 333] 1] 1889 | 100,000.00 41, 635. 24 (2) 
Quarantine stations............]..... AGbeass: 25 | 333} 1] 1889 15, 000. 00 11, 628.39 | 3,371.61 
Bureau of Animal Industry....|..... dole? st 25 | 333 | 1} 1889 | 500,000.00 | 479,623.57 | 20,376. 43 
Silk culture, including $708.26 

from sale of raw silk..........|..... do...<.:=.| 25.) 831 {| 1 | 1889 23, 208. 26 23 208626, Vhs 28e= 3 
SAISIIGSS gost ee. ae oo 0 ae es cnme Mar. 2,1889 | 25 | 835] 1} 1890] 178,580.00] 175,547.04 | 3,032.96 
Collecting agricultural statis- 

lose: Oe ee ee eee | Bea dessert 2 25 | 839} 1] 1890 75, 000. 00 74, 327. 51 672. 49 
eer Mant RS z a , : 

cluding an unexpended bal- ||....do......-. #36 

ance of $12,923.28 from fiseal |{Taly 28; 1802'| 27 | 296 | 1 1890} 48,009.25 | 47, 990. 38 18 St 

pe eee . 
Investigating the history and 

abris'ofinsects: 2-24-2-ee Mar. 2,1889 | 25] 837 | 1 | 1890 20, 000. 00 19, 892. 72 107. 28 
Ornithology and mammalogy.. fine 4 ey bl apa |e }}1890 7,000.00} 6,994. 16 5.84 
Pomological information....... {Mar ee hae cota 1890 4,304.79 | 4,304.79 |........0. 
Microscopical investigations. ...{13"- 98’ 1993 | 27 | a66 | 1 |y1890 | 1-062.50 | 1,062. 50 |....-eeeee 


1 Unexpended balance of $12,923.25 earried to fiscal year 1890. 
2 Unexpended balance of $58,364.76 carried to fiscal year 1890. 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Date of ap- 
Purpose. propriation 
act. 
Taboratory. e038. 32 te eee Mar. 2, 1889 
Forestry investigations.........|..... re (aay ie 
Purchase and distribution of 
SOOGS! 2 5 Lee Gan cies ceueh sd os seo Gomeesees 
Experimental gardens and 
STOUT Ss en Oe areas he Nes 2 Gz. J -<eac 
agus. JA eS: 5. UR . dotrs- 
Furniture, cases, and repairs... fare £1300" 
EDEN 3. 5c Mc SE Mar. 2, 1889 
127.) C1 eee ae a | dowes.e4 
Contingent expenses........... enon ag “1890. 


Office of Experiment Stations..| Mar. 2, 1889 
Experiments in the manu- 

facture of sugar, including 

an unexpended balance of 

$58,364.76 from fiscal year 


1b! Se Se eee See doseicsee 
Quarantine stations............J..... Gots oak 
Bureau of Animal Industry....]..... Gostees tek 
Silk culture, including $1,627.81 

from sale of raw silk..........|...-. Co (og 
Artesian Wells... 2.0 sche neon Apr. 4, 1890 
GOV ae ie Se. ae BE July 14,1890 
Collecting agricultural statis- 

(ae oe ee ee bee dosscctiet 
Botanical investigations........|..... GOz es aek 
Investigating the history and {; wus dO eecegeat 

habits of insects.............. July 28, 1892 


Ornithology and mammalogy. . {ral ay es 
? 


Pomological information. .... .| July 14, 1890 


Microscopical investigation: e| ee Cc (a IE = 
Vegetable pathology.........../...-. dossseex: 
ADO tOnY: s2 Pe 8-0 ea ssl oe EOsserdi 8 
Forestry investigations.........|..... Co Ce eS 
. Illustrations and engravings... .|..... dorset 
Purchase and distribution of 
SOSESS UE AES en Gowesc- 
Document and folding room....|..... donssekss 
Experimental gardens and 
STOUNGS 2 os ceo e ne sae te ose Gow eecia ts 
Musetm 22 $e85 7 dss eal eee ao Bee 23: 
‘ F ec Oe as oe 
Furniture, cases, and repairs... ‘iia 3, 1891 
LDranys Sees ee. «teat July 14,1890 
EQStaPe eee Fe ese ceadep sence ees dos a3 4: 
Contingeat expenses...........]..... Goneeeees 
Office of Experiment Stations..}..... ( (ee 
Experiments in the manufac- tease” Beis wicks 
PUITEOG SPAT 5. A... 3 ee Mar. 3,1891 
Irrigation investigations........ eer 30, 1890 
Quarantine stations............ July 14,1890 
Bureau of Animal Industry 
including an unexpended 
balance of $188,974.69 from 
Bscalivear TROVE. Se ..5-o |e cs. GObeen'ch 
Silk culture, including $565 
from sale of raw silk..........|..... Oe scFack: 
Salaries sere eee oa kscoee Mar. 3,1891 
Collecting agricultural statistics.|..... Wo stare eee 
seats sis fo~ (GOS aeetee 
Botanical investigations........ { Aug. 23, 1894 
Investigating the history and 
habits ofinsects<-e.. 5. 552. Mar. 3,1891 
Ornithology and mammalogy..|..... GOinird et 
Pomological information.......|..... Cc (oye aR 
Microscopical investigations... .|..... au aaa 
soeisOzacaece 
Vegetable pathology........... { Aug. 23,1894 


1 Unexpended balance of $188,974.69 carried to fiscal year 1891. 


Reference 

to Statutes 

at Large. Fis- 

cal 

} é year, 
x) =) ° 
>| a lo 
25| 837] 1] 1890 
25 | 840] 1 1890 
25 | 839/11] 1890 
25| 838| 1] 1890 
25 | 838 | 1 | 1890 
25| 83 
2| 42/1 }:1890 
25| 839] 1/ 1890 
25| 840 | 1] 1890 
251 840} 1 
26} 42 | 1 |f1890 
25| 840] 1} 1890 
25| 840] 1 1890 
25 | 840] 1 1890 
25 | 839] 1] 1890 
25 | 837 | 1 | 1890 
2% | 4211] 1890 
26 | 282] 1] 1891 
26 | 284] 1] 1991 
26 | 284] 1] 1991 
26| 285] 1 
27| 296] 1 1891 
26} 285] 1 
27 | 296 | 1 \1801 
26 | 285 | 1 1891 
26 | 285|1]| 1891 
26 | 285|1| 1891 
26 | 286 | 1] 1891 
26 | 286] 1| 1891 
26 | 286] 1] 1891 
26 | 28611] 1891 
26| 287| 1] 1891 
26| 28711] 1891 
26 287 | 1 | 1801 
261 287] 1 
26 | 1049 | 1 \1801 
26 | 287] 1} 1891 
26 | 287] 1] 1891 
26 | 287| 1} 1891 
26 | 288) 1 | 1801 
26| 288] 1 
26 | 1050 | 1 1801 
26| 525 | 1} 1891 
26 | 288 | 1] 1891 
26| 28711] 1891 
26| 285] 1] 1891 
26 | 1045 | 1] 1892 
26 | 1046 | 1| 1892 
26 | 1046 | 1 
58 | 440 | 1 |}1802 
26 | 1047 | 1| 1892 
26 | 1047 | 1| 1892 
26 | 1047 | 1| 1892 
26 | 1047 | 1 | 1892 
26 | 1047 
il Nearly \ 1892 


Amount 
appro- 
priated. 


$6, 000. 00 
8, 000. 00 


104, 200. 00 
26, 640. 00 
1, 000. 00 
9, 350. 00 
2, 000. 00 
4, 000. 00 
20, 000. 00 
15, 000. 00 


83, 364. 76 
15, 000. 00 
500, 000. 00 


21, 627.81 
20, 000. 00 
248, 902. 85 


100, 000. 00 
40, 000. 00 
27,501.77 


14, 004. 90 


5,000. 00 
5, 000. 00 
15, 000. 00 
20, 200. 00 


888888 88 8& 


538, 974. 69 


20, 565. 00 
256, 800. 00 
102, 500. 00 


40, 246. 40 


15, 076. 47 


Amount 
disbursed. 


$5, 461. 99 
7, 999. 96 


104, 174.55 
26, 478. 45 
48. 39 

9, 261. 93 


1, 738. 28 
4, 000. 00 


19, 965. 32 
14, 991. 69 


83, 064. 14 
11, 266. 24 
311, 025. 31 


21, 626. 10 
19, 652. 17 
239, 923. 29 


85, 126. 44 
36, 428. 36 


27, 481. 00 


13, 003. 67 


4, 983. 88 
3, 281. 90 
14, 995. 75 
19, 985. 27 
9, 785. 99 
1, 999. 58 


105, 090. 94 
1,995. 53 


28, 396. 41 
3, 832. 28 
11, 991.01 


2,.997. 20 
4,833. 00 
18,097. 13 
14, 984. 48 


74,901. 18 


39, 926. 67 
13, 586. 72 


469, 113. 35 


19, 536. 33 
252,766. 17 
88, 869. 51 


40, 246. 40 


27,780. 03 
14, 688. 00 
4, 985. 27 
1, 251. 46 


15, 076. 47 


Amount 
unex- 
pended. 


$538. 01 
«04 


25. 45 


161. 55 
1.61 


14, 873. 56 
3, 571. 64 


20.77 


1,001. 23 


16. 12 
1,718. 10 
4.25 
214.73 
214.01 
42 


309. 06 
4.47 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Date of ap- 
Purpose. propriation 
act. 

MADOPALOLY: <x o%a2;-' wee eia's ..--| Mar. 3, 1891 
‘Mibervinvestipations: <¢..22.0<2.|602<.dov....5- 
Forestry investigations......... eur 1893, 
Illustrations and engravings....| Mar. 3,1891 
Purchase and distribution 01 

Ge CSS age an oe eae |e Goveec.2: 
Document and folding room...-.|.....do....... 
Experimental gardens and |f....do......-. 

{OOF G Re ek eee eee Mar. 3,1893 
eereetrng 2): oo. ee ee Se SR: Mar. 3,1891 
Furniture, cases, and repairs...}...-.. TORS SE Bee 
Wiibrarys. <8. tee 95. SSSI. detest. Jo8. 
HAORLAR CEs Seen eo caine aes scivatwen| scree COsccwon- 
Contingent expenses.......-...|...-- doteices- 
Office of Experiment Stations..|..... deten.s.2- 
Experiments in the manufac- |f....do....... 

tere ofsugar: 22285525 Shetek Mar. 18, 1892 
Quarantine stations............ ice 3, 1891 
Bureau of Animal Industry.... bras. “8. 1892 
Weather Bureau. ...2.2...-....- Mar. 3,1891 
Ria IA CS) Ie es re. = wc Seb EE July 5,1892 
Collecting agricultural statistics.|..... (ie ae 
Botanical investigations and 

x peniMen Sse. . fe goss cael s cee do... 
Investigating the history and 

MeDiLS OF WISECISLE = 541.58. 22-2)6 2 dowee 202 - 
Investigations in ornithology 

and mammalopy ..:....------|-o2.- 
Pomological information 
Microscopical investigations....|..... DOP te sc6 
Vegetable pathology...........|....- domy.24t.- 
WABOTALOLY So se coe « voc seseeen ess 2st oak 
Fiber investigations............}....- dose. 5b. 
Forest investigations. ..........]....- GOscasscn 
Illustrations and engravings... .}..... dows =r 
Purchase and distribution of 

SEEUS: . sas erent ass [os 2 do.--see" 
Document and folding room....|.....do....2.. 
Experimental gardens and 

BEOUBUSI LE ome ee cna ceee tt baflia aac doset sn 
LOCI Tp oe re doz... -t- 
Furniture, cases, and repairs...|..... Monae. oh. 
MBAR ys. Tae see ere Soe teehee oo One. sak. 
Mostige. «$3 task sce on eee IES cs doOs2h2.. - 
Contingent expenses...........]..... COs ace 
Experiment stations...........]..... GW 5 5e se 
Experiments in the manufac- 

imneial sigansce 2... 05.22 EL old See 
Irrigation investigations........}..... obeessee 
Quarantine stations............|..... dO. S25: 
Experiments in the production 

OLraniall 2 reese at eee tl oo ak the eciae 
Bureau of Animal Industry....|..... ies s.2 2 
Weather Bureati: 5... .- 0s i befoscce Goose. asks 
Site ee eS eee Mar. 3,1893 
Collecting agricultural statistics.|..... O0ecneeos 
Botanical investigations and 

Mog arent (4k ee ae IE, NO cenaca 

Investigating the history and 

Hablisiorimecctss.... 9.5... 2 | oo 3c Bek 
Investigations in ornithology 

and mammalogy.............|....- 0.ccdess 
Pomological information.......}..... ADs 82 
Microscopical investigations... .]..... MOerieas. 
Vegetable pathology.........../... Mil: eee 
BADOrAtOry {sorbic a. we je SCRE IS... OER. dc 
Fiber investigations.......... a) eae Die Gel - 
Forestry investigations.........]..... Mowe24.- 


Illustrations and engravings....!.....do....... 


Amount 
appro- 
priated. 


Amount 


Reference 

to Statutes 

at Large. Fis- 

eal 
3 year. 
a| = is 
> a Im 
26 | 1047 | 1| 1892 
26 | 1048 A 1892 
26 | 1048 
27| 660} 1 \s189% 
26 | 1048 | 1 | 1892 
26 | 1048 | 1| 1892 
26 | 1049 : 1892 
26 | 1049 
27| 660 | 1 \}892 
26 | 1049 | 1| 1892 
26 | 1049 | 1] 1892 
26 | 1049 | 1| 1892 
26 | 1049 | 1| 1892 
26 | 1049 | 1] 1892 
26 | 1050 : 1892 
26 | 1050 
27 711 |p1892 
26 | 1050 | 1} 1892 
26 | 1045 | 1 
27 7 | 1 |p 1892 
26 | 1051 | 1| 1892 
27| 74| 1) 1893 
27| 76] 1{| 1893 
27| 76| 1] 1893 
27) |, 1.1, 1898 
27| 77/114 1893 
27} 77|.1.| 1893 
27| 77|1| 1893 
27a wid. |, 1898 
27} 77{| 1 1893 
27| 78|1.| 1893 
27| 78| 11 1893 
27) 78)|, 1. | 1898 
DT aes) el) | 21893 
27} 78| 1) 1893 
27| 78| 1.) 1893 
27! 79] 1] 1893 
27| 79] 1] 1893 
27| 79} 11 1893 
27} 79] 1 1893 
27} 79] 1] 1893 
27} 80] 1] 1893 
27; 80] 11 1893 
27| 76| 1] 1893 
27} 80] 1] 18938 
27), | 76) |e) | 1808 
27| 79] 1] 1893 
O70| 1181 | 11808 
27 LS 1 | 1894 
73 

27 { Ld \1 1894 
27| 737 | 1] 1894 
27| 737| 1/| 1894 
27 | 737|1/| 1894 
27| 738 | 1) 1894 
27| 738] 1] 1894 
27| 738 |1)| 1894 
27} 738 | 1) 1894 
27| 738 | 1.| 1894 
27| 738|1/| 1894 
27! 73811! 1894 


$19, 400. 00 
10,000. 00 


15, 056. 85 
2,000. 00 


889, 753. 50 
256, 800. 00 
110, 000. 00 

27, 500. 00 


17,800.00 


Py 


on 
Ss 
Ss 


S 885 SS2SE55 8S SSSSES5 


— 


. 


A wyanosry 


ts 
& wi 


mon io 
So orcr Ww © 


Ba8 
S 888 S888SBS 88 888ssss 


2S 
YES 
ss 
us 


5 
3 


$19, 272. 59 
8,017. 44 


15,056. 85 
1,999. 85 


104, 920. 35 
1,996. 82 


28, 536. 67 


3, 909. 17 
9, 996.55 
2,807. 75 
4,900. 00 

24, 762. 32 

19, 989. 47 


34, 627. 78 
14, 983. 63 
649, 980. 91 


861, 840. 83 
253, 896. 30 
95, 649. 21 


27,401.55 
17, 290. 80 


14, 947.77 
4,745. 94 
1, 982. 98 

19, 977. 38 

18, 002. 59 
4,997.07 

11, 933. 39 
1, 906. 73 


134, 908. 27 
1, 623.55 


28, 115.09 
3,973.67 
8,931.97 
2) 535.29 
3,705. 00 

22) 218. 19 

18, 987. 65 


19, 984. 86 
4,930. 67 
12, 633. 23 


4,979.59 
724, 696.74 
890, 424. 77 
233, 679. 75 


91,080. 20 


24, 401. 40 
16, 203. 96 


17, 450. 00 
4) 248.99 
1, 117.55 

17,576.95 

10, 426. 79 
2) 500. 47 

19, 995. 96 

664. 79 


$127. 41 
1, 982. 56 


27,912. 67 
2,903. 70° 
14, 350. 79 


48. 45 
509. 20° 


52.23 
254.06 
17.02 
22. 62 
1,397. 41 
2.93 

66. 61 
93.27 


491.73. 
376. 45 


384.91 
26. 33 
1,068. 03 
464.71 
1,295.00 
2,781.81 
1,012. 35 


15. 14 
1,069. 33 
2, 366.77 


5,020. 41 
125, 303. 26 
23, 235. 95 
23, 120. 25 


18, 919. 80 


5, 598. 60 
4,096. 04 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 
to Statutes 
Date of ap- at Large. | Fis- 
Purpose. propriation cal 
act. i year. 
ml ee es 
° rE) 
sla |é 
Purchase and distribution of 

SHGGSA.0 SENS eee Mar. 3,1893 | 27} 738] 1] 1894 
Document and folding room....|....- GQ..-0 5 27) 739] 11] 1894 
Experimental gardens and 

BTOUNGS a Sui awwe sc cis sn veee 739 | 1] 1894 
EUISEUITH rab tersiaicichs wren Reiate cteiee 739 | 1) 1894 
Furniture, cases, and repairs... 739 | 1 | 1894 
Solhrary,.... |. see nase ninahae wacoe 739 | 1] 1894 
ROSUAPE. Jo). on). garem wiciow eo enlnle Gees 740 | 1 | 1894 
Contingent expenses..........- 740 | 1 | 1894 
Experiment stations........... 740 | 1 | 1894 
Inquiries relating to public 

TOROS, oo ju case aw acca sen een pecs dovere- 3s 27| 737] 1+) 1894 
Experiments in the manufac- 

BUTE ON SURI Cok dee. atomaaeasl emcee Ques sacs 27| 741] 1 | 1894 
Irrigation investigations........]..... Goket eds 27| 741] 1] 1894 
Quarantine stations............|....- dOnantas- 27| 740] 1 1894 
Bureau of Animal Industry....|..... G0. ni. sees 27| 740| 1) 1894 
Weather Bureaut.22. 2. so53556| 66. <2 doset-s42 27 | 741] 1+) 1894 
SEIN gS ee Aug. 18,1894 | 28 | 266 | 1} 1895 
Collecting agricultural statistics.|_.... G0 ccetiens 28 | 266} 1) 1895 
Botanical investigations and 

EXPETIMeNUs ose sca nw an. Hee ones ean 60) Ree 28 | 267 | 1 | 1895 
Investigating the history and 

habits ofinsects .-2..1.25-semeclseswe Got eats 28} 267/] 11) 1895 
Investigations in ornithology, 

Ce aes Ree ore Serr mer ere be Aer do......-| 28 | 267] 1 | 1895 
Pomological information.......|..... gormig.t: 28 | 267! 1 1895 
Microscopical investigations....)..... elojeesers BE 28 | 267] 11) 1895 
Vegetable pathological investi- 

gations, etc..... ERokicns see Seoul eocies Gotan. se 28} 267 | 1) 1895 
PADOLRLOLY see tect nerereweesies cas Gow 2k. 2/283) 2674) 91.1885. 
Fiber investigations............/..... Goeieacts 28 | 271] 1 1895 
Report, OU LOLestry:= oo. ~ Sess eel eee doe ee: 28) 268] 1) 1895 
Illustrations and engravings....|..... does. aon 28 | 268 | 1] 1895 
Purchase and distribution of 

valuable\seedSitii c=... 2s.cte.[e ccd do.......| 28 | 269] 1] 1895 
Docyment and folding room....|.....do.....--| 28 | 268 | 1| 1895 
Lxperimental gardens and 

PrOUNnGSs-4 ees: .. wah Sete aeleonse dover jose 28 | 268| 1) 1895 
MUSCUILE Joos case ee sake omic nis |aewrce G0). cioaeae 28 | 271 |.1/) 1895 
Furniture, cases, and repairs...|..... doe... 22.) 28)| 27a}. 1))) 1885 
PIPraryss 3 ok onaok Sepeeee esas Gowee ase 28} 272/11] 1895 
POSTAL C.,¢ £3 60 ah Soaftalo nia man eed oe aae (i ae 28 | 271) 1/4) 1895 
Nutrition investigations........]..... dovetactz 28 | 271] 1) 1895 
Contingent expenses. .......-..}..... dow. 2.2...) 28.) °272°|.1.) 1895 
Agricultural experiment sta- 

MIOHS ts. SOS 2 ee alone woe tee seme aaecl GOs sake |28 271 | 1 | 1895 
Inquiries relating to public 

TOAGS 2 Ato Rae ee aa tea ee leced Gowat. 2.451528) 2660) Ae ersao) 
Experiments in the manufac- 

TU CLOL SURAT Sete ace sate o ake ee stas Ose S261 285! Ae a Ls05 
Irrigation investigations........]..... do-.-.....| 28 | 271 | 1} 1895 
Quarantine stations for neat 

CALUIEULE ca eaoe - ct seme celles ou do.. 28 | 269 | 1) 1895 
Bureau of Animal Industry....|..... do. --| 28} 269] 1 | 1895 
Wiesther Bureaus cs... 2 cee 2 do........| 28)} 272 | 1] 1895 
SB AIRTICS es Ses oo bcainin oe iciam Meroe Mar. 2,1895 | 28| 727 | 1 | 1896 
Collecting agricultural statis- 

TCS RL ee sae cp access socte do........| 28 | 729 | 1 | 1896 
Inquiries relating to public 

TORUS e: Sere Sits tardleceie a he Saale te ae One case cciees 729 | 1 | 1896 
Botanical investigations and 

EXperimentSo--_ soso. <p os aase| See do:....2..] 28'| °780.| 1 | 1896 
Investigating the history and 

Nabats of.imsects sk. -. eu sete Cease do........| 28 | 730 | 1] 1896 
Investigations in ornithology 

Bnedimammalopye cena. Scuehecl ames do........| 28:| 730] 1 } 1896 
Pomological information.......]...-- do........| 28 | 730] 1 | 1896 
Microscopical investigations ...]....- do....... | 28 | 730} 1.| 1896 
Vegetable pathological investi- 

gations and experiments.....!....-do........! 28 | 7380111 1896 


“a” 
“ 
w& 


SoS S RRoeSp.h 
S85 8 RSSS88S S58 
S88 S$ SsSsssss 8s 


000. 
850, 000. 

951, 124. 75 
249) 876. 16 
110,000. 00 


eho eb 
Aono bw 


wee we 


— 


8 wk 
S5 S585 & 


anSe bs 
S 
SS888 88 8888s 8 


a i etl ae) 


S58: 


10, 000. 00 


10, 000. 00 
6, 000. 00 


12, 000. 00 
800, 000. 00 
878, 438. 84 
252, 840. 00 


110, 000. 00 


10, 000. 00 }. 


25, 000. 00 
20, 000. 00 
17, 500. 00 
6, 000. 00 
2, 000. 00 


20, 000. 00 


$119, 719. 76 |$15, 680. 24 


1, 662. 81 


6, 263. 92 
496, 111. 34 
811, 256. 73 
204, 589. 72 

95, 125. 67 


25, 695. 30 
16, 822. 87 


15, 526. 35 
4,920. 23 
313. 87 


19, 063. 69 
11,010.50 
3,973.81 
19, 908. 23 
9, 114.71 


120,545. 15 


? 


23,578. 11 
1,889. 73 
7, 952. 27 
5, 963. 20 

765.00 
9,746. 30 
20, 452. 79 


24, 928. 22 
6, 901. 66 


6, 188. 80 
3, 904. 88 


6, 262. 17 
534, 028. 38 
820, 691. 94 
217, 066. 97 

68, 628. 99 

9, 568. 39 
20, 325. 37 
17, 372. 43 


16, 175. 45 
4,996. 41 


ete te ete eens 


18, 539. 18 


337.19 
, 883. 14 


a & ESSsh 
2 RSssex 


san 
Bag 


os 
S283 


5, 737. 83 
265, 971. 62 
57, 746. 90 
35, 773. 03 
41, 371.01 
431.61 

4, 674. 63 
2, 627. 57 
1,324. 55 
1,003. 59 
2,000. 00 


1, 460. 82 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 
to Sears 
; Date of ap- at Large. Fis- | Amount 
Sas Amount 
Purpose. propriation cal appro- : 
act. : year.| priated. | ‘isbursed. 
- oO 
i) oS 
>| a la 
Mn HOraLOry ee. sa 56 Bee Js ese Gee: Mar. 2,1895 | 28 730 | 1 | 1896 | $14,900.00} $11, 458.53 
FVEPOVEONTOLES iY. -<.-.-1- taco ei-||- 0825 d 28| 731 | 1{ 1896 25, 000. 00 18, 398. 12 
Illustrations and engravings....|..... 28, 731] 1) 1896 15, 000. 00 12, 985. 71 
Document and folding room....|..... 28 | 731) 1 | 1896 2, 000. 00 1, 061. 23 
Experimental gardens and 

RGSS Fs eae SL Ue 28 731 | 1 | 1896 29, 500. 00 22,371.15 
Quarantine stations for neat 

TUR S® 2a Se ee eo ae 28 733 | 1 | 1896 12, 000. 00 6, 492. 05 
Purchase and distribution of 

wearable seeds: 2275-5 scaly en| 00>. 28 | 733] 1] 1896} 185,400.00] 126,476.87 
Experiments in the manufac- 

EEE OL SU PAT AS a. Risin ae Sone | es ss 28 734] 1] 1896 10, 000. 00 1, 510. 94 
Agricultural experiment sta- 

BOWS (S750 0002) cee h isa an| 22. 28 734 | 1 | 1896 | 230,143.75 27, 712. 86 
Irrigation investigations........]....- 28 | 735 | 1 | 1896 15, 000. 00 5, 029. 82 
Nutrition investigations........}..... 28 | 735} 1 | 1896 15, 000. 00 14, 892. 96 
Investigations and _ experi- 

ments with grasses and for- 

BEC DIANIS Seles 2. te Ee cc 28 | 735 | 1 | 1896 15, 000. 00 13, 329. 47 
Investigations in relation to 

SeLCcuUrAl SOUS. </020020 02) 52|'s-0 = 28] 735 | 1 | 1896 15, 000. 00 13, 524. 84 
Furniture, cases, and repairs. 28 | 735 | 1 | 1896 10, 000. 00 8,645. 98 
ONE eas Peer 7 fen See lok 28 735 | 1 | 1896 2, 000. 00 1, 215. 00 
TSR Tie eh ee ee ae d6225.2-2-|' 28' || 4735'| 1 | 1896 3, 000. 00 2,161.90 
Fiber investigations...... BAe eee GOe ceecis-| 250) siaouh L et8o6 5, 000. 00 3, 710. 36 
LU egies eee dow... 28 | 735] 1 | 1896 6, 000. 00 5, 431. 92 
Contingent expenses. ........../..... 28} 736} 1} 1896 25, 000. 00 15, 912. 71 
Bureau of Animal Industry....]..... 28 | 731 | 1] 1896 | 800,000.00 | 595,336.64 
Weather Bureauc-22..¥.._---.-|2..-- 28 | 736 | 1 | 1896 | 885,729.47 | 814,584.17 
BaIMES: saebe denen ses tc. 29 99 | 1 | 1897 | 313,860.00 | 290,791.95 
Furniture, cases, and repairs . 29) 105 | 1 | 1897 12, 000. 00 9, 567. 59 
10113) pe eee es 29} 104 {1 | 1897 7, 000. 00 6, 831.15 
LAUER GVITOTS 2 SS eS Sree) een 29} 105] 1 1897 3, 000. 00 2,895. 45 
| Ye eo es ae 29 105] 1 | 1897 3, 000. 00 1, 730. C0 
Gontingent.expenses. 2.2... ...-|..-.-@0iceces. 29 105 | 1 | 1897 25, 000. 00 22, 980. 29 
Animal quarantine stations. ...|:.... 29 | 105 | 1] 1897 12, 000. 00 6, 564. 19 
Collecting agricultural statis- 

bles! 2-85 eh Peete. 2e2 225. |e hss 29} 101] 1) 1897} 110,000.00 83, 067. 62 
Botanical investigations and 

CseMOTUIN GMS 222 ess oe eee tk 29} 101] 1 | 1897 15, 000. 00 14, 999. 64 
Entomological investigations...|..... 29 | 102] 1 | 1897 20, 000. 00 18, 637. 01 
Vegetable pathological investi- 

PAO. S22 eces Fac eh sess ltt... 29} 102} 1] 1897 20, 000. 00 19, 274. 15 
Biological investigations........]...-.- 29} 102] 1] 1897 17, 500. 00 17, 483. 05 
Pomological investigations. ....]..... 29 | 102) 1 | 1897 6, 000. 00 4,981.52 
Lanoratory see ene baes fSeliOd) 29} 102] 1] 1897 12, 400. 00 10, 800. 18 
Forestry investigations.........}..... -| 29} 103} 1 | 1897 20, 000. 00 19, 514. 88 
Experimental gardens and 

PLOUNGS S23 nae, ea ekcs See Sees| ee -| 29} 103] 1 | 1897 20, 000. 00 19, 483. 28 
Soll investigations ......-.......]....- 29 103] 1 | 1897 10, 000. 00 9, 868. 16 
Grass and forage plant investi- 

PRUDUS 3. shoe seas ccc e ae esa Tes. 29 103 | 1 | 1897 10, 000. 00 9, 203. 14 
Fiber investigations............]...-. 29} 103} 1] 1897 5, 000. 00 4, 143.00 
Agricultural experiment sta- 

tions ($750,000 1)..............[--.-- 29} 103 | 1] 1897] 430,127.25 29, 171. 57 
Nutrition investigations........|..... -| 29 | 104] 1 | 1897 15, 000. 00 14, 821. 64 
Public road inquiries... .. 4292/55... 29] 104] 1 | 1897 8, 000. 00 7, 873. 97 
BupNcations 4.203. 4s oc se ge. 29} 104 | 1) 1897 70, 000. 00 67, 709. 89 
Purchase and distribution of 

ves ble/seeds= 2:2) a2 28s oss... 29] 106; 1} 1897} 150,000.00 | 142, 822. 52 
Bureau of Animal Industry 29} 106 | 1/1] 1897] 650,000.00 | 642,715.68 
NV GRDMOMMUTEAULY 2. 2 20f<ecce-lemee s 29] 107 | 1 1897 | 5 888,876.28 | 870,581. 46 

285, 181. 30 
Salaries, officers and clerks..... 30 1/1] 1898} 319,300.00 . aba. a 
Furniture, cases, and repairs...]...-. 30 8} 1] 1898 9, 000. 00 7, 851. 30 
BS TOPBEY sch ak sc je Hae en iecute ten 0.5 .-4---4 30 7111 1898 7,000. 00 6, 734. 81 


Amount 
unex- 
pended. 


$3, 441. 47 
6, 601. 88 
2,014. 29 

938. 77 


7, 128. 85 
5, 507. 95 
58, 923. 13 
8, 489. 06 


2,430. 89 
9,970. 18 
107. 04 


1, 670. 53 


1,475. 16 
1, 354. 02 
785.00 
838. 10 

1, 289. 64 
568. 08 

9, 087. 29 
204, 663. 36 
71, 145. 30 
23, 068. 05 
2, 432. 41 
168. 85 
104. 55 
1,270.00 
2,019. 71 
5, 435. 81 


26, 932. 38 


- 36 
1, 362. 99 


725. 85 
16.95 
1,018. 48 
1, 599. 82 
485. 12 


516. 72 
131. 84 


796. 86 
857. 00 


955. 68 
178. 36 
126. 03 
2, 290. 11 


7,177. 48 
7, 284. 32 
13, 294. 82 
5, 118. 70 
37. 02 
188. 98 

1, 148. 70 
265. 19 


! Of this amount $720,000 was paid directly to the experiment stations from the Treasury Department. 


2 Includes $143.75 from the sale of card index. 


3 Includes $119.47 from the sale of Weather Bureau publications. 


4 Includes $127.25 from the sale of card index. 


5 Includes $104.28 from the sale of Weather Bureau publications, 


r 
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Statement of appropriations, disbursements, and wnexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 

to Statutes 

Date of ap- at Large. 

Purpose. propriation 
act. : 
_ & 3 
° 

>1 a la 
MLUSGUTNG oo oss eee cece sessgee - Apr. 23,1897 | 30 8/1 
POGtASO: oi ics cess scs cn Vewwe culate. Oe. 5-t.:..] 80 8) 1 
Contingent expenses. ..........]..... 30 8} 1 
Animal quarantine stations. ...|..... 30 nia: ! 
Collecting agricultural statis- 30 3/1 

Rate ce cchA ck esac acceso cers 
Botanical investigations and 

GK POMiMenta 2.2. = 5..c done ves|ons se 30 4/1 
Entomological investigations...|..... -| 30 4/1 
Vegetable pathological investi- \ 30 4/1 

POUONSS fe see Stat te manae se ties 
Biological investigations.......|...-- 30 4) 1 
Pomological investigations. ....|....- 30 4/1 
Laboratory...... ate es oe eens] mea dots s.c-<2] 60 5/1 
Forestry investigations......-..]....- DOr aecteace | G0 6) 1 
Experimental gardens and 

BIOHHUS)-0- cesvan=- oop see ee ene eae dos”.... .. -|30 5} 1 
Soil investigations .............-|...-- Oss 5.>-521/'a0 5/1 
Grass and forage plant investi- 

PAWUONS 3 eset ects cop asesceuless oe doves. ..2-]°30 6} 1 
Fiber vee eee Se soo eee dows. <.2.|)30 6} 1 
Agricultural experiment sta- 

tions ($755,000) ue... beeeect ~~ -Bergs 30 6} 1 
Nutrition investigations........}..... dotece2-22| 80 6] 1 
une road ph eon hence peso Ob. 2.2.54) 30 Vile 

ublications, including Farm- 

ers’ Bulletins...............-. ...-do.......| 30) 7/4 
Investigating production of 

domestic swranrt.0..-.-.ccseeelsseee GOtss.242|"30 39} 1 
Purchase and distribution of 
- eee rites Pees: <:5 Roan Hae G0ss2.<05-| 80 8/1 

alaries and expenses, Bureau 

of Antmal Industry.......... es - lees es 30 ot 
WiOStNErISUNCAlLS co fons oacce (neces GO sacee2-2) 00 9) 1 
Salaries, officers and clerks..... Mar. 22,1898 | 30 | 330] 1 
Furniture, cases, and repairs. ..|..... Ones sp SON boon ba 
MIDrarya ose coses’ ceees ob seeoreelte-s. Goss. <.5:/ 301) Bab ha 
Museums Ao sccecce- cee Sek eee |e Goerseset-|. 608!) 886) <2 
IST ENAG IS: ge naesosesags acceded jacanc Gorse ee-a1) 30) | ta06)) at 
Contingent expenses...........|....- Gove. 2.2.) 301] S8% jek 
Anima! quarantine stations. ...]...-- do......-.-| 30 | 336] 1 
Collecting agricultural statis- 

Ue ae ee POE Se en | ee do........| 30 | 333 ].1 
Botanical investigations and 

Sxpermuentss ot ctctec elec ene O22.2..<2|!'30) ||, Boom al 
Entomological investigations... .|..... dove: ise 30 | 333] 1 
Vegetable pathological investi- 

SAMOUS cm oes eee se cere oe men 30 | 333} 1 
Biological investigations.......|..... 30 | 334] 1 
Pomological investigations 30 | 334] 1 
WAP OTALOGY = aro 5-2 5.5 ae-os 2 eere[ 80; || Bod lik 
Forestry investigations.........]..... 30 | 334] 1 
Experimental gardens 

WUD OS fe 95s oSa ovat cee ceeeleess : 30 | 334] 1 
Soil investigations. ............]..... 30 | 334) 1 
Grass and forage plant investi- 

PAUONS. foo SIesc 2s. 5 eee Oe. GOser se 30; 335) 1 
Trrigation information..........]..... dost .\23. 30 | 335] 1 
Agricultural experiment sta- 

tions:($760}000" Yee 520... | cnc GO ance 30 | 335] 1 
Nutrition investigations........]..... doves a3. 30 | 335] 1 
Public road inquiries...........|....- do. chee 30 | 336} 1 
UDMCAMOHSS 2552. oncccesere tees dgtzic. 2: 30 | 336) 1 
Purchase and distribution of 

SAIS DIE SPPGS=. ..- = 5: an sp cope lene G0 sss .02).80, 0 Sade 
Investigating production of 

GOP SUPar..-..-..-cchoe fees doze ssme: 30’ 338'1 


Fis- 
cal 


year. 


1898 


1898 
1898 


1898 
1898 
1898 
1898 
1898 


1898 
1898 


1898 
1898 


1898 


1898 
1898 


1898 


1898 


1898 
1898 


1898 
1899 
1899 
1899 
1899 
1899 
1899 
1899 


1899 


1899 
1899 


1899 
1899 
1899 
1899 
1899 


1899 
1899 


1899 
1899 


1899 
1899 
1899 
1899 
1899 


1899 


Amount 
appro- 
priated. 


25, 000. 00 
12, 000. 00 


110, 000. 00 


15, 000. 00 
20, 000. 00 


20, 000. 00 
17, 500. 00 

8, 000. 00 
12, 400. 00 
20, 000. 00 


25, 000. 00 
10, 000. 00 


10, 000. 00 
5, 000. 00 


35, 000. 00 


15, 000. 00 
8, 000. 00 


65, 000. 00 
5, 000. 00 


130, 000. 00 
675, 000. 00 
883, 702. 00 


130, 000. 00 
7, 000. 00 


{ 


$2,906.02] $93.98 
1,500.00} 1,500.00 
22,061.73 | 2,938.27 
10,897.98 | 1,102.02 
92,896.01 | 7; 103. 
9,021.09 | '978.91 


24, 937. 31 62. 69 
9, 199. 82 140.18 
660: 00"). Jcceene. 


8,877.68 | 1,122.22 
3,659.05 | 1,340.95 
29, 413. 10 586. 90 
4, 925. 80 74. 20 
14, 872. 88 127.12 
7, 978. 44 21. 56 
34, 966. 55 33. 45 
29, 812. 59 187. 41 
4,941.32 58. 68 


121,870.38 | 8,129.62 
673, 444. 02 355. 98 
1; 200500" |S cwesesee 
877, 838.35 | 5, 863. 65 
315,986.70 | 3,313.30 
332. 25 


8, 667. 75 2. 

5, 659. 51 340. 49 
1, 465. 36 34. 64 
2; 000.00 | ...2..-24 


23,888.08 | 1,111.92 
11, 833. 38 166. 62 


100,952.48 | 4,047.52 


19, 972. 07 27.93 
19, 812. 64 187. 36 


19, 634. 32 365. 68 
17,373. 26 126.74 

8,248.18 | 1,251.82 
12, 028. 15 371.85 
19, 520. 52 469. 48 


19, 879. 66 120. 34 
9, 885. 85 114.15 


9, 950. 99 49. 01 
9,997. 49 2. 51 
39, 536. 38 463. 62 
14, 903. 08 96. 92 


7, 469. 50 530. 50 
64,773. 62 226. 38 


128, 350.61 | 1,649.39 
6, 860. 30 139. 70 


' Of this amount $720,000 was paid directly to the experiment stations from the Treasury Department. 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, ete.—Continued. 


Reference 
to Statutes 
Date of ap- at Large. 
Purpose. propriation 
act. ‘ 
4 ee ae bes 
° a 
>| a la 
Salaries and expenses, Bureau 

of Animal Industry.......... Mar. 22,1898 | 30 | 338] 1 
Weather Bureau’: .-’...22.-25..4].-... dors. 22.% 30] 339|1 
Salaries, officers and clerks..... Mar. 1,1899| 30; 947/1 
Furniture, cases, and repairs...|..... Gvet se 30 | 955] 1 

i 30} 954] 1 

30 | 954) 1 

30} 954) 1 

- 30} 955] 1 

Animal quarantine stations.....|..... oli) ae a 30 | 954] 1 

Collecting agricultural statistics... ... GO. s2254 30 i) Sb) 1 
Botanical investigations and 

PUPOUIMBCNIS-< -- ie Se ses e |. Jase do......-| 30 | 950] 1 
Entomological investigations. ..|..... Gone 2o5.% 30} 951) 1 
Vegetable pathological inves- 

BPALlOUSES oo ob seme eeel. ~~ ss does s.c.. 30 | 951] 1 
Biological investigations. ......]..... does 5.501630) |i 95 IF 
Pomological investigations. ....}..... G0eiacks 30} 951) 1 
WAMOTHLORY << 525222 <- eee owes] ssock Gor. ascce 30 | 951) 1 
Forestry investigations.........)..... doe=a.e-5 30 | 952) 1 
Experimental gardens and 

Te DEG Res ae | | Clea ees 30 | 952} 1 
Soil investigations............../..... goeie- 222 30 | 952] 1 
Grass and forage plant inves- 

MPURONS En pear «22: See eee dG. ok GES sccce 30 | 952] 1 
Irrigation investigations........|..... GOre asset 30} 953) 1 
Agricultural experiment sta- 

Meus ($765,000 )5 ..-- 98. s5e2 4/2. .2 G0e2 Socce 30 | 953] 1 
Nutrition investigations........|..... Gon s 055% 30 | 953 | 1 
Public road inquiries........... 30} 954} 1 
Publications 30 | 954/1 
Purchase and distribution of 

Walla DIP SCOGS=!. 2 55.2 .02 0. 5ac|-os28 GOfaae=-e 30} 955] 1 
Investigating production of 

g@eamestionienr ss... 32,688 2c 5e dos. 3-2-5 /980'|) 956 |-1 
Tea-culture investigations......|..... el ee Bae A 30 {| 956 | I 
Salaries and expenses, Bureau 

of Animal Industry..........|..... ge py 30 | 956] 1 
Weather Butestr 3.) eh esse dase. 2. 30 | 957) 1 
Salaries, officers and clerks. .... May 20,1900} 31) 191] 1 
Lin (iinzin ie at 2 ne ee ae eee doe. 322.2 31} 194/1 
Contingent expenses...........]..... G02. 5.54/88)" |) 194.) 1 
Animal quarantine stations. ...|.....do....... 31] 194) 1 
Collecting agricultural statis- 

(it. 8 ape ae oo Be SE COR | ae Gove 325... \eod |) 184,),1 
Botanical investigations and 

experimenisne. 2-5... £3: 225513228 dose... 2../)31 ||, 185} 1 
Entomological investigations...|..... (aes 31] 195) 1 
Vegetable pathological investi- 

PRADUSS meee con Oe, eae ss ee GOneaeeee hal 19 | 2 
Biological investigations.......| Mar. 1,1899 | 31 | 196] 1 
Pomological investigations. ....|..... G02= 525 USI]! 106.7 
EMOTALOLYcces Sete oN cok G02. 3.520138 106 )1°1 
Forestry investigations.........|..... Goes 6.22 E eS | TOT.) i 
Experimental gardens and 

CEG [eas i ee | bee ce ees fi fal Dien Ee (a | 
Soil investigations. ............/..... Goe ..5.-{81 |. 197 | 1 
Grass and forage plant investi- 

PUMONSS 222 otne 5 ee Eee ck G0. 2.2.2.. 1131 ||) 188) |a 
Irrigation investigations.......].....do.......] 31} 199] 1 
Agricultural experiment sta- 

tons ($780,000 4) 29 Gets 4-5 31} 198 {1 
Nutrition investigations........|..... Gna 525221081}? 199: 11 
Arlington experimental farm...]..... ips 31] 199] 1 
Public road inquiries...........)..... Gort <225./8811| 200. |\1 
EP HBMCAGOME 71). oa. 0t aoe SeeeIG =: oF Chg Se eal 3 ad ee fea 
Purchase and distribution of 

valuable seeds... .............!..... GOrs » do 31! 200/1 


Fis- 
cal 


year. 


1899 
1899 
1900 
1900 
1900 
1900 
1900 
1900 
1900 
1900 


1900 
1900 
1901 
1901 
1901 
1901 


1901 


1901 
1901 


1901 
1901 
1901 
1901 
1901 


1901 
1901 


1901 
1901 


1901 
1901 
1901 
1901 
1901 


1901 


Amount 
Amount 
appro- 
priated. disbursed. 


$900,000. 00 $920, 164. 47 
1,015, 502. 00 |1, 008, 971. 30 
336, 340.00 { 330, 666. 24 
10, 000. 00 9,771. 27 
5,000. 00 4,291.17 
1,500. 00 1, 490. 01 
2,000. 00 2,000. 00 
25,000.00} 23,769.38 
12,000.00] 11,477.87 
110,000.00 | 107,653. 62 


19, 689. 51 
19, 920. 64 


25, 854. 44 
17, 344. 00 

9, 099. 61 
17, 182. 80 
39,991. 49 


27, 589. 66 
19, 717. 02 


11, 566. 84 
33, 732. 57 


43, 702. 20 
14, 950. 86 

7, 854. 35 
79, 516. 76 


128, 366. 13 


6, 717. 82 
999. 33 


918, 449. 03 
1, 014, 238. 80 
319, 809. 25 
4,118.93 
35, 623. 95 
49, 343. 52 


109, 729. 76 


29, 590. 49 
22,265. 57 


27, 488. 57 
17,195. 83 

9,315. 11 
28, 395. 45 
79, 695. 87 


19, 986. 72 
24, 924. 94 


15, 225. 83 
49,973. 09 


59, 883. 47 
17, 499. 67 
9, 946. 03 
13, 990. 76 
104, 680. 67 


170,000.00! 149,615. 49 


88 


BReRs 8! 


88 


S252 S555 52 5 825282 23 F S322 3 22 SESE3 88 
S232 88 82 888828 S3 3 883888 88 8 8883 88 88 Sssse 38 


Him wre 
Seah RS 


now 
NS 


ct) 
bo 
o 
- 


EEE 
Ss 


= 
<i d 
se 


1 Includes $26,992.92 received from sale of American products in Europe. 
? Of this amount $720,000 was paid directly to the experiment stations from the Treasury Department 


4 Including $251.01 received from sales of card index. 


6, 828. 45 
6, 530. 70 
5, 673. 76 


433. 16 
1, 267. 43 


1, 297. 80 
49.14 
145. 65 
483. 24 


1, 633. 87 


282. 18 
- 67 


31, 550. 97 
8, 243. 20 
6, 870. 75 

881. 07 
1,376.05 
656. 48 


270. 24 


409. 51 
234. 43 


511. 43 
304. 17 
184. 89 
104. 55 
304. 13 


13. 28 
75. 06 


1,774.17 
26. 91 
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Date of ap- 
Purpose. propriation 
act. 
Investigating production of 

domestic sugar..........-...- Mar. 1,1899 
Tea-culture investigations. .....}..... Gocl #2.) 
Salaries and expenses, Bureau 

of Animal Industry..: <5: 22.015: ...: GOst a3. 
Salaries, Weather Bureau......]..... Gosesi 
Fuel, lights, and_ repairs, 

Weather Bureau.............]..... GGrt «23 
Contingent expenses, Weather 

BOTCAUL 52 asc es = .ctSeeme ee s~ 3-5 Gone s..5 4 
General expenses, Weather 

ies: | Se a ee ee Pea | {Te See 2 
Meteorological Observation 

Stations, Weather Bureau....|..... d0ee..422 
EAS SS Sa ere ee re ae Mar. 2,1901 
Mibrary .< Scsfusste=.cnicesoneuls. ou Goct 3.i2 
Contingent expenses...........]....- G07. 2.2% 
Animal quarantine stations. ...]..... GOzt. 2.2.5 
Collecting agricultural statis- 

TICS S08 See Oe. wp eee a dort 3.2. 
Botanical investigations and 

experiments=? At=,..522 see Ss wk doze 3-5-5 
Entomological investigations...]..... dort s.7-5 
Vegetable pathological inves- 

tigations $2 4. sesccs 255. SESE. Sk Gott 3.222 
Biological investigations. .-.....].....do.-.....-. 
Pomological investigations.....|..... G022'3- 522 
MADGIAtOLY:- hes tee: okt ec ae A dost 2.2. 
Forestry investigations........./..... G0ek 2.225 
Experimental gardens and 

STONES: Fs. 0982 Sa. ch eset cel esc o 5 doses. is 
Poilinyestications. =. .2.2-... 62} 50 24 doc. 4-5-5 
Grass and forage plant inves- 

RPRONS co eo a to selene alee nae Ox 2.2.22 
Irrigation investigations........|..... dort 3.2-. 
Agricultural experiment sta- 

Mens! ($780:00G/2) .. 2 eo he oe dOp raise 
Nutrition investigations........]..... dors 3:55. 
Arlington experimental farm. ..|..... doet et 
Plans for building Depart- 

ment of Agriculture, 1901-2...}..... dovide5.2 
Public road inquiries...........]..... doen ..i:- 
Publications.< 62-. Le SE. Goet2-f22 
Purchase and distribution of 

waluabie seeds. 5. i-22 25. Sees Es . ct dott. f= 
Investigating production of 

domestic'suganse 2.22222. 4ee2 ct govt 2.2. 
Tea-culture investigations......)..... does2oit 
Bureau of Animal Industry....]..... doe 2sces5 
Weather Bureau: 

PATIOS See Sasso papa t Sack doet.s.2.. 
Fuel, lights, and repairs....|..... doe ess2-5 

Sa expenses si 2b. 8 ri bie ee 

General expenses.............]...-- dere tc 

Meteorological observation 

stations. .- eek tae a-| ees (00 Rae 

Braldingsl tse be. .- Sah eee: 2h dans i 
Balariegies 28 esse ee June 3,1902 
ADTALY. «60 Sales soe tet Secon! 2.8 dows. 4f72 
Contingent expemses...........]...-. dort a.t2 
Urgent deficiency, contingent... .|..... do. cs.-. 
Vegetable pathological investi- 

ations: 28.022 £25.56 32 ee Sk GOSS Je 5.5 
Vegetable pathological investi- 

gations, 1902-3..3...5-.4 2. SEL. Gores F.2 
Pomological investigations. ....]..-.. Gees 504-4 
Botanical investigations and 

experiments.53.02< ... 122 SSSe guE a. dete J. 3-: 


Reference 
pi gtr ga 
at Large. 
e poy Amount 
F priated. disbursed. 
e o 
= bo 4 
o 
S| é |g 
31] 201] 1 $7,000.00} $6,690.25 
31 | 202] 1] 1901 5, 000. 4,959. 42 
31} 202] 1 | 1901 |11,000,514.96 | 976, 566.75 
31 | 202] 1] 1901 | 153,320.00] 152,688.11 
31 | 203] 1 | 1901 9, 000. 00 8, 877. 36 
31 | 203] 1 | 1901 8, 000. 00 7,906. 40 
31} 203 | 1 823, 921.78 
31] 204] 1 59,019. 49 
Sih) gaz 370, 039. 69 
31] 934] 1 6, 754. 06 
31} 934] 1 34, 543. 24 
31] 926] 1 24, 814. 88 
31] 934] 1 117, 060. 06 
31 | 928] 1 44,950. 93 
31} 931 | 1 
31] 927] 1 60, 000. 00 
31 | 932] 1 20, 000. 00 
31] 927] 1 20, 000. 00 
31] 930] 1 24, 500. 00 ‘ 
31] 929] 1 146, 280.00 | 145, 809. 76 
31 | 929] 1 20,000.00] 19,725.80 
31] 931] 1 91,000.00 | 89,987. 21 
31 | 928] 1 20,000.00 | 19,566.91 
31] 936] 1 50,000.00] 49,980. 86 
31] 935] 1 369,157.05 | 69,052.71 
31] 936] 1 20,000.00} 19,951. 48 
31} 936] 1 10, 000. 00 9, 897. 16 
31] 938] 1 5, 000. 00 5,000. 
31] 938] 1 20,000.00 | 19,957.01 
31] 933] 1 188,000.00 | 187,657. 52 
31] 937] 1 270, 000. 00 
31] 936] 1 5,000. 00 
Bie} 987 o1 7, 000. 00 
31] 925] 1 092, 190. 28 
31] 923] 1 159,820.00 | 159,769.71 
31] 923] 1 9, 000. 00 8,919. 71 
31| 923] 1 8, 000. 08 7, 942. 81 
31] 923] 1 865,500.00 | 864, 490.74 
31| 924] 1 60,000.00 | 59,646. 49 
31| 924] 1 46,000.00 | 46,000. 00 
32| 286] 1 465,500.00 | 450, 976.17 
32] 300] 1 ne 7, 635.11 
32| 301] 1 7, 000. 
32 | 1062 | 1 000.00 |t 42, 916. 14 
32] 291] 1 103, 646. 28 
32 | 1152 | 1 4,130. 02 
32:| 291] 1 29, 606. 83 
32! 292!11! 1903! 55,000.00! 54,900.42 


1 Including $514.96 received from sales of American butter in foreign markets. 
2 Of this amount $720,000 was paid directly to the experiment stations from the Treasury Department. 
3 Including $157.05 received from sales of card index. 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Amount 
unex- 
pended. 


Reference 

to Statutes 

Date of ap- BL eater. 

Purpose. propriation 
act. 
3 ) E 
ir} ° 
> 2 D 
Grass and forage plant investi- 

PRONE SS 5's sioses eicbin’e Soci 2% | June 3,1902 | 32] 292] 1 
Experimental gardens and 

(TTD 6 en ae eel er Rees (Pee Ste: 32} 293) 1 
Arlington Experimental Farm.|..... dosea~s-" 32} 293] 1 
Investigating production of 

Momestic sugar. 350-3. 22.d|o 5c oe ADs ssc02- 32} 295/1 
Tea-culture investigations. ....-|..... G55 252 -- 32 | 293} 1 
Purchase and distribution of 

Welnaple seeds. =~. ..2. 22.25 2s215...- Gonfose es 32 | 293] 1 
Forestry investigations.........|..... GOES J.5<% 32 |} 295] 1 
MOTAUOLY cs. ciao editor ssc ase]. <> s8 a (ee BAe 32 | 296/1 
Soil investigations. ............)....-. dost cores 32 | 297} 1 
Entomological investigations. ..|..... GRE. ces- 32 | 298|1 
Entomological investigations, 

LEU Ges OF Ee Re, a, Seales Pe ae) ieee GO. os22) 2 | 9 208) AL 
Biological investigations.......|..... dost see. 32} 298] 1 
Biological investigations, 1902-3.|....- ce heeese ie J 32 | 298] 1 
Urgent deficiency publications-.|..... go. See 32 | 1062 | 1 
Collecting agricultural statis- 

Lc ee a ae a Se ae ees do secos 32} 300} 1 
Agricultural experiment sta- 

MONS (S7UG,0004) cv ce seccclnccce OE Ae Soe: 32 | 301] 1 
Amount of deposits. .........--|..... GOs: 3.2.2 32} 301/1 
Nutrition investigations........|..... dont sos 32} 302] 1 
Irrigation investigations........|....- Ch ee 32 | 302} 1 
Public road inquiries...........|..... Gas Bae 32 | 302] 1 
Foreign market investigations..|..._. dostuss-= 32} 300] 1 
Silk investigations.............|....+ Ge ae 32 |} 303] 1 
#£xpenses, Bureau of Animal 

UCT Zo en Sa ae! Eee Goss. 32 | 289] 1 
Urgent deficiency, Bureau of 

mimal industry... .........|...-2 do: sesee 32 | 1165 | 1 
Weather Bureau: 

Gy Cee eee See dasrsic% 32 | 286] 1 

Fuel, lights, and repairs......|..... GOs; J-i-6 32 | 287) 1 

Contingent expenses.........|..... do-. Js<- 32 | 287] 1 

General expenses.............]..... GH Sf * 32 | 287] 1 

Meteorological observation 

SLAWONS! 54-232. seb oee Balosoce CT ares 32 | 288) 1 

LIT G tet a eee aie eae eee Ea’ ch ee Bee! 32 | 288] 1 

Cables and land lines.......-)..... che 32 | 288] 1 

Storm-warning_ stations, 

Glenhaven and _ South 
Manitou Island, Mich......|..... ih ee See 32] 288] 1 
Salaries, Department of Agri- 

culture, officers and clerks....| Mar. 3,1903 | 32 | 1147 | 1 
Salaries, extra laborers.........|..... ht eae OPS 32 | 1147/1 
Bureau of Animal Industry: 

General expenses, including 

$1,800 for rent of building. ..|..... Cox: nied.2 32 | 1150 | 1 
To eradicate contagious dis- 
eases of animals. ...........|..... ose es2 24 |S 2] 22 |e Seas 
Bureau of Plant Industry: 
Vegetable pathological in- 
Vvesiigations: <3... ssecs les. :. GOs. 64 32 | 1152 | 1 
Rent o pullding ewes Saas Slowiet § OOS5 te due 32 | 1152 | 1 
Vegetable pathological in- 
vestigations, 1903-4.........]..... | eS 32 | 1152 | 1 
Pomological investigations. ..]..:..do....... 32 | 1153 | 1 
Botanical investigations and 
experiments 4. -<.6 2s Yves c|a- <2 ce Peas Se 32 | 1153 | 1 
Rent ofbullding ; 2 ses ccs. alae=.e GBs 22 32 | 1153 | 1 
Grass and forage plant in- 
vestigations..... do 1154 | 1 
Rent of building 1154! 1 


1 Of this amount $720,000 was paid directly to the ex 


He 


2 Receipts from sales of certain products of Alaska, 


1903 


1903 
1903 


1903 
1903 


1903 
1903 
1903 
1903 
1903 


1903 
1903 
190: 


1903 


1903 


1903 
1903 
1903 
1903 
1903 
1903 
1903 


1903 
1903 
1903 


1903 
1903 


1903 


1904 


1904: 


eriment stations from the Treasury Department. 
awaii, and Porto Rico experiment stations. 


$472. 59 


64. 26 
1.19 


934. 90 
2, 499. 90 


3,770.19 
9,218. 32 
918. 09 
1,591. 85 
14.56 


10. 58 
383. 20 
50. 39 


13,038. 51 


176. 73 


144,113.05 215, 886. 95 


Amount 
Amount 
appro- 2 
oiled disbursed. 
$30,000.00 $29,527.41 
25,000.00 24,935. 74 
15,000.00 14,998.81 
5,000.00 4,065.10 
10,000.00 7,500.10 
270,000.00 266, 229. 81 
254,000.00 244,781.68 
60,500.00 | 59,518.91 
130,000.00 | 128, 408. 15 
37,500.00] 37,485.44 
8,000.00} 7,989.42 
26,000.00 | 25.616. 80 
2) 000. 00 | 1,949.61 
200, 000. 

{ pgs \ 190, 961. 49 
94,200.00 | 94,023.27 
76, 000. 00 
21’ 386. 00 } 77, 552. 69 
20;000.00 | 19, 901. 12 
65,000.00} 62,201. 12 
30,000.00 | 29,996. 13 
6,500.00 | 6,140.02 
10,000.00} 7,133.32 

1, 660, 000. 00 
500, 000. 00 
165,260.00 | 164,927. 46 
10,000.00} 9,964.65 
8,000.00 | 7,806. 38 

"219, 

915, 000. 00 { Be a77, 71 
60,000.00 | 59,628. 24 
50,000.00 | 49, 467.00 
40,000.00} 40,000. 00 
15,000.00 | 15,000. 00 
470,080.00 | 458,295.90 

1, 000. 00 982. 01 

1, 200, 000. 00 /1, 199, 410. 98 
250,000.00 | 249, 868. 64 
122,000.00 | 122,889. 98 
3,000.00} 2,109.96 
5,000.00} 4,998. 41 
37,000.00 | 35,636. 08 
62,000.00 | 60, 693. 23 
3,000.00} 3,000.00 
33,800.00} 34,514. 48 
1, 200. 00 250.00 


332. 54 
35. 35 
193. 62 


11, 784. 10 
17.99 


589. 02 
131. 06. 


\ 235, 52 
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Statement of appropriations, disbursements, and unerpended balances for the United States 
Department of Agriculture, ete.—Continued. 


Reference 
to Statutes 
Date of ap- at Large. | Fis- | Amount 
Purpose. propriation cal appro- Amount 
act. E year.| priated. 
3| & lg 
> A In 
Bureau of Plant Industry—Con. 
Experimental gardens and 

grounds, Department of 

APTICUIGUIG 362.05. 5- se annn- Mar. 3,1903 | 32 | 1154 | 1 | 1904) $25,000.00 | $24,984.11 
Arlington Experimental 

army se: Soe B52 se! SS Aes one do.....--| 22 | 1155 | 1 | 1904 15, 000. 00 14, 972. 99 
Tea-culture investigations. ...|..... dos i ee-s 32 | 1155 | 1 | 1904 10.000. 00 8,701.07 
Purchase and distribution of 

valuable seeds.........--.]----. do......-] 32 | 1155 | 1 | 1904 | 257,000.00 | 257,247.74 

Foreign seed and plant in- 

GWoducwor.o. -.<2-0e 22 =<] e--~ 2 ile a 32 | 1155 | 1 | 1904 30, 000. 00 27, 483. 93 

Rent of building........-..|...-. do.....--} 32 | 1156 | 1 | 1904 3,000.00 |.....- ee 
Investigating production of 

domestic sugar...........-.]...-. GO cs dae. = 32 | 1156 | 1 | 1904 5, 000. 00 4, 249. 41 

Bureau of Forestry: 
Forestry investigations, in- 

cluding $10,000 for rent of 

UU a 2 ow cee netises <2 GOs Scoot 32 | 1156 | 1 | 1904 | 312,860.00 | 311,588.63 
Protection of forest reserves !.|..... Cc ee eS ees eee ea 16, 864. 01 341. 

Bureau of Chemistry: 
Laboratory, including $5,000 

foritable siriip..>-<s---=.---|a-5-8 Cte aes | 32 | 1157 | 1 | 1904 60, 500. 00 60, 317.39 
Laboratory, table _ sirup, 

he ner eee eee paeee ils See 32 | 1157 | 1 | 1904 10, 000. 00 9, 898. 89 

Bureau of Soils, including 
$2,000 for rent of building Be aS pees EO es einax= 32 | 1159 | 1 | 1904 170,000.00 | 166, 286.32 
Entomological investigations... .|..-.-. dase S252 32 | 1160 | 1 | 1904 43, 500. 00 39, 114. 76 
Silk investigations.............]-.--. do....--.| 32 | 1160 | 1 | 1904 10, 000. 00 9, 055. 31 
Entomologica! investigations, 
co oe ee ee ees Bee MGS ecic8~5 32 | 1160 | 1 | 1904 12, 000. 00 11, 825. 82 
Biological investigations, in- 
cluding $1,000 for care of 
PAINE Ae eens een na de eee nas GOvs ie sa5 32 | 1160 | 1} 1904 4, 000. 00 33, 066. 92 
Publications, Department of 
Agriculture, Farmers’ Bul- 
letins do 32 | 1161 | 1 | 1904] 105,000.00 | 104,997.90 
Artists, ete. 1161 | 1 | 1904 10, 000. 00 9, 992. 49 
Labor, ete 1161 | 1 | 1904 85, 000. 00 84, 746. 73 
Collecting agricultural statis- 
Uo. ie ee ee er ae eee d0s2<.02-5 32 | 1162 | 1 | 1904 104,200.00} 103, 225.90 
Collecting agricultural statis- 
ties, 1 Oi ea eee Se wal ook do.....--| 32 | 1162 | 1 | 1904 5, 000. 00 4,996. 84 
Foreign market investigations. .|..... G0. 5 .04-+ 32 | 1162 | 1 | 1904 7,500. 00 7, 455. 40 
Library, Department of Ag- 
—/rieultureli Ae... 5. ae eee nk do.....--| 32 | 1163 | 1 | 1904 10, 000. 00 9,972. 93 
Contingent expenses, Depart- 
ment of Agriculture..........]..... do... =2 32 | 1163 | 1 | 1904 37, 000. 00 36, 999. 77 
Agricultural experiment sta- 
tions ($810,000 2).........-|----- do.....-.} 32 | 1163 | 1 | 1904 40, 000. 00 39, 997. 74 

Stations of Alaska..........]..... do......-| 32 | 1164 | 1 | 1904 15, 000. 00 15, 000. 00 

Stations of Hawaii.........]..... do.....--| 32 | 1164] 1 | 1904 15, 000. 00 15, 000. 00 

Stations of Porto Rico......|.....do.....--} 32 | 1164 | 1 | 1904 15, 000. 00 15, 000. 00 

Farmers’ institutes.........|...-. OO ec saa 32 | 1164 | 1 | 1904 5, 000. 00 4, 838. 69 

Nutrition investigations... .|..--. 62%... 3-2 32 | 1164 | 1 | 1904 20, 000. 00 19, 994.18 

Irrigation investigations....|..... do.....--| 32 | 1165 | 17 1904 65, 000. 00 64, 938. 65 

Public road inquiries......... P| See do.....--| 32 | 1165 | 1 | 1904 32, 000. 00 31, 813.00 
Public road inquiries, 1903-4....|..-... do......-| 32 | 1165 | 1 | 1904 3, 000. 00 3, 000. 00 
Weather Burcau: 
Salaries. 4225.3. 2 ceases ot 1 | 1904 | 175,440.00} 175,098.94 
Fuel, lights, and repairs......|..... 1 | 1904 6, 000. 00 5, 981. 63 
Contingent expenses....... 1 | 1904 8, 000. 00 7, 818 52 
General expenses, salaries. ...|.... 1 | 1904 | 472,300.00 | 471,917.22 
General expenses, miscella- 

MCONS » 24h. een ot ee eee i (ee 1] 1904 | 496,780.00 | 494,741.03 
Buildings *. 9550.0... 3 Sea. 8 1 | 1904 50, 000. 00 50, 000. 00 
Cables and land lines.........]...-- 1 | 1904 40, 000. 00 40, 000. 00 

Salaries, officers and clerks..... 1] 1905 | 481,300. 00 
Salaries, extra laborers .........|..-.. 1 | 1905 1, 000. 00 971. 66 


1 This appropriation and amount transferred from Department oi Interior. 
2 Of this amount $720, 000 was paid directly to the experiment stations from the Treasury Department. 


Amount 
unex- 


disbursed. | pended. 


$15. 89 


27.01 
1, 298. 93 


256. 26 
2,012. 07 


2,038. 97 


467, 998. 89 | 10,301. 11 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Reference 
to Statutes 
Date of ap- at Large. 
Purpose. propriation 

act. 3 
= &% 3S 
°o =] 
>| ma la 

Bureau of Animal Industry: 

Deficiency appropriation. .... Apr. 23,1904 | 33 | 1242 | 1 

General expenses, including 

$1,800 for rent of building...|..... Cee Soe 33 279 | 1 

Animal breeding and feeding.|..... (3 (oes Sear 33; 281) 1 

To eradicate contagious dis- 

eases of animals, 1904-5 1....).....d0.......- 33 5} 1 
Bureau of Plant Industry: 

Vegetable pathological inves- 

NIPSSIONS See. eee ccc e sfcas os dGercsas-- 33 | 281} 1 

Kentiof building=....2..202}: 2... doi2....2-f'33"| 28) } 4 

Vegetable pathological in- 

vestigations, 1904-5.......]..... dOsescccefgor)) 231) if -3 

Rent of quarters (defi- 

CINCY Ye ee so ee estes GOzcsece=-| o0,| 6031-3 
Pomological investigations 2. .}..... dota. .2.|) 88" | 282k 
Botanical investigations and 

Ej ife gh Ga Si ES d0!s<3 51522 33 | 283] 1 

Rent of building...........]..... 022s. c.a6 33 | 283] 1 

Grass and forage plant in- 

WES PaO: aco ace elo; cs Go:-...<<-| 33 | 283 | 1 

ent of bailding: oo. 22... GO obees-}aa| 25a | 7k 

Experimental gardens and 

grounds, Department of 

Ths A ta a do........| 33 | 284/| 1 

Greenhouses, Department of 

Agriculture, 1904-5........./..... doz... cee agel: cae tk 

Arlington Experimental 

SARE IN of, OP ee ot eo esc €0rsae ss 33 | 284) 1 

Tea-culture investigations....|...-.-. €Ose5-20=f 83°'| 284} 1. 

Purchase and distribution 

of valuable seeds 3........]..... dO...eces-) 33 | 285 | 1 

Foreign seed and plant in- 

ATOCUCHION! 42>. soc 0 5 eae ee dO sca} aan 286 4° 

Repairs to building........|..... dott 2.4.) S50) 28a \"t 

Investigating production of 

Gui tl rr Ci ts a ee 33 | 286; 1 
Bureau of Forestry: 

Forestry investigations, in- 

cluding $15,500 for rent of 

RUG Poe scee se oes meen boca cs do......-.| 33 | 286 

Protection of forest re- 

BOT M ES rn nese te Pe so dos-ossee 33 | 286) 1 

Testing timbers, Louisiana 

Purchase Exposition, St. 

Louis, Mo. (deficiency act) .|..... Gdz--5< e--| 33 | 1242) 1 
Bureau of Chemistry: 

Laboratory, including 

$15,000 for table sirup.......|..... Gnas aces 33 | 287) 1 

Laboratory, 1904-5...........)2.... GOeeresaes 33 | 288) 1 

Laboratory road materials....]..... GO..cacc--| Sa} 285) 1 
Bureau of Soils: 

Soil investigations, includ- 

ing $6,000 for rent of build- 

Niffccn to emote sare sce teeters (esos GC Be 33 | 288} 1 
Entomological investigations. ..|..... G0reaes eee] od | 200) 1 
Cotton-boll weevil investiga- 

MIGNON S = onc ts ccnece tee elecced G0 d.se 33 5|1 
Biological investigations........]..... do.......-| 33 | 290] 1 
Biological investigations, 

1904-5, care of elk...........ns|eccse os anee 33 | 291] 1 
Publications, Department oi 

Agriculture, farmers’ bulle- 

PT Te atag sO ce a are fA a do. eel Baaln Cok id 
WORUINTS. CLC nn one nse one cen caeelomene i pe Ae aaal) oak 
PAT Clts-o. cacsess snes peeneans| seaas he gt OS 33} 291) 1 
SGOT, CLG. 1004-0. anon cme agualeesee GO. .ceewe| So |, w20L. 1 
Collecting agricuJtural statis- 

U2 AR eat ph as Spe 5 | 31 GOrecadete! oO! 208 th 


Fis- 
cal 
year. 


1905 
1905 
1905 


1905 


1905 


1905 
1905 


1905 
1905 
1905 
1905 
1905 


1905 


Amount 
appro- 
priated. 


88 88 88 8 


132, 000. 00 


Amount 
disbursed. 


24, 995. 32 


19, 838. 70 
8, 387. 15 


240, 379. 71 


39, 687. 44 
4, 000. 00 


7, 222. 14 


386, 618. 32 
49, 025. 23 


9,985. 82 


103, 693. 95 
14,716. 95 
14, 802. 99 


168, 638. 84 
69, 124. 44 


220, 685. 40 
32, 937. 70 


807.14 
104, 885. 16 
14, 635. 28 
88, 985. 64 
430. 64 


130, 539. 73 } 


1 By transfer from cotton-boll weevil to Bureau of Animal Industry, 1904-5, $3,500.00. 
2 By receipts from sale of fruits and vegetables (pomological investigations), $2,426.21. 
By transfer from foreign to domestic seeds, $4,183.54. 


23165°—acr 1911——38 


Amount 
unex- 
pended. 


$772. 04 
4, 459. 33 
1,019. 21 


1,361. 16 
875. 56 


29, 314. 60 
62. 30 
192. 86 
114. 84 
364. 72 
14. 36 
569. 36 

1, 460. 27 


594 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 
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Reference 
to Statutes 


Date of ap- at Large. | Fis 


Purpose. propriation 
act. 
3 
> 
Foreign-market investiga- 
SOG. sce Wes Pe Se. 5558 Apr. 23,1904 | 33 
Library, Department of Agri- 
OUMEUINS. Se oss Uh ww dota a ee wd OOinsi os a= 33 
Contingent expenses, Depart- 
ment of Agriculture..........|..... 
Agricultural experiment sta- 
tions) ($810,000)... c2c. 25]... 


Stations of Alaska..........--|...-- 
Stations of Hawaii.. 
Stations of Porto Rico 


Farmers’ institutes..... 
Nutrition investigations......]....-. 
Trrigation investigations......]..... 
Public road inquiries... ......../..... 
Building, Department of Agri- 
Cnlgnre.c = sata sccuce ss sce eas |Uee «= GGises a= de 32 
Weather Bureau: 
EEG C6 Se Saori dncnne Heaee BO e scccee 33 
Fuel, lights, and repairs......|....- GOeessce ae]! od 
Contingent expenses.........]..... GOzessesdal) oo 
General expenses, salaries ....|.....d0........| 33 
General expenses, miscella- 

Neb I eee rere SeeRe cer pec] tomer GO iusenieiate 33 
BMUIGIN GS coc ccaeatine ce wen aa as GG:---shes 33 
Cables and land lines.........}..... GOs.cs~4.}) oo 

Salaries, officers and clerks.....| Mar. 3,1905 | 33 
Salaries, extra labor............]..... dosc---42|| 83 
Bureau of Animal Industry: 
Deficiency act........+..-..0- Feb. 27,1906 |....|. 
General expenses (including 

$63,000 deficiency).......... Mar. 33 
Animal breeding and feeding.]..... do 33 
ment of buildings’. - ..22.. jee les.ss do 33 

Bureau of Plant Industry: 
Vegetable pathological in- 
vestigations ........ pees Bae GO-.-sie0 0) 05 
Rent onbuilding.-=255 feeslscsse (Cena ee 33 
Vegetable pathological in- 
vestigations, 1905-6.......]..... GOs-sccue) oo 

Grain investigations........]..... GOrcces Z8r)| 88) 
Pomological investigations ...].....do........] 33 

Rent of building. ..2 22525. -|s.0<< GOsc.cnes=| oo 
Botanical investigations and 

experiments. 3. .- 5. sc ess |Saes 4 GOscs cece ll da 

Rent of building...........}..... G0. <ccecu| oo 

Grass and forage plant inves- 
figations sais ecje- os cia loins [eel OP Sonera 33 

Rent of Duilding) <2 s= sas| ares -< dO | 33 
Experimental gardens and 

PTOUNGS. vi 22k. cckct os saa stoates GOzccsecas 33 
Experimental gardens and 

grounds; 1905-62325. scccec|bssas GO zocadsoe 33 
Arlington experimental farm.|..... Oise cass} 3d 
Tea-culture investigations....]..... oss seas oo 
Purchase and distribution of 

valuable seeds............]..... GO.ecce. as) 30 

Foreign seed and plant in- 

troduction. 5. .222502c2ee\sciccd MO:seca e--| 33 
Investigating production of 
domestic sugers2-3.<.502<22\sse<3 GO.cc<es-0| a3 
Forest Service: 
General expenses, Forest 

BOrvice.2o:25252<s2s peeves (ose (Re 33 

Rent of/buildings<. . sive seee| aces 0s... 00-) ba 


Bureau of Chemistry: 
Laboratory, including $3,000 
for'tablesirup. = 5... = <\s6ctee|oo~n< Gives ces 33 
Bureau of Soils: 
Soil investigations, including 
$4,000 for rent of building..'..... do........! 33 


cal 

é year. 

o° 

a |a 
292 | It | 1905 
293 | 1 | 1905 
293 | 1 | 1905 
293 | 1 | 1905 
294 | 1] 1905 
294} 1] 1905 
294 | 1 | 1905 
294 | 1} 1905 
294 | 1 | 1905 
294 | 1 | 1905 
295 | 1 | 1905 
806 | 1 | 1905 
277 | 1 | 1905 
278 | 1 | 1905 
278 | 1 | 1905 
278 | 1 | 1905 
279 | 1 | 1905 
279 | 1 | 1905 
279 | 1 | 1905 
861 | 1 | 1906 
861 | 1 | 1906 
Rec os 1906 
864 | 1 | 1906 
866 | 1 | 1906 
865 | 1 | 1906 
867 | 1 | 1906 
867 | 1 | 1906 
868 | 1 } 1906 
868 | 1 | 1906 
868 | 1 | 1906 
868 | 1 | 1906 
869 | 1 | 1906 
869 | 1 | 1906 
869 | 1 | 1906 
869 | 1 | 1906 
870 | 1 | 1906 
870 | 1 | 1906 
870 | 1 | 1906 
870 | 1 | 1906 
870 | 1 | 1906 
871 | 1 | 1906 
872 | 1 | 1906 
872 | 1 | 1906 
873 1906 
873 | 1 | 1906 
875 | 1! 1906 


Amount 
appro- 
priated. 


15, 000. 00 
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Amount 
disbursed. 


$6, 069. 72 

9, 640. 28 
36, 963. 20 
39, 703. 10 


34, 319. 03 


108, 496. 32 


180, 225. 57 
7,979. 20 
9, 702. 60 

491, 725. 31 


Amount 
unex- 
pended. 


ee eee 


_ 
wn 


ay 


28 5 


noe 


sz 
rs 
SS 


eS ~S 


8 58 88 
8 8 88 88 8882 S8 


wo 


— 

g RF pn 
oO 

3 8 

S > 


768, 180. 00 
25, 000. 00 


130, 920. 00 


170, 000. 00 


1, 405, 951. 28 
24, 429. 56 
1, 802. 00 


128, 289. 99 


167, 403. 73 


2,630. 01 


2, 596. 27 


4 Of this amount $720,000 was paid directly to the experiment stations from the Treasury Department. 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Fis- 
cal 


year. 


Amount 
Amount 
appro- . 
priated. disbursed. 


Reference 
to Statutes 
Date of ap- at Large. 
Purpose. propriation 
act. E 
el ee ts 
° i] 
>| a la 
Bureau of Entomology: 

Entomological hl ies 
tions, including $2,500 for 
moth investigations........ Mar. 3,1905 | 33) 876] 1 

Bureau of Biological Survey: 
Biological investigations......]..... Ocncastans 33 | 877] 1 
Division of Publications: 

Publications, Department of 
Agriculture, Farmers’ Bul- 

GTS A ee Ae ee GO iewco = 33 | 878) 1 
LADUE CL Be Oe Sp QE ECOSeocid Hanae G0.<2.<.--| 0) ors} t 
EADOL OLCisee sss nccetaedcs|somsc Gone ods 33 | 879] 1 

Bureau of Statistics: 

Collecting agricultural sta- 

RC ee | dose. ae -| 33} 879) 1 

Foreign market investiga- 

Bons. 55548 F209... PI ee ddisx a05- 33 | 879) 1 

Library, Department of Agri- 
(Uhh: Se Eee Bere €G2.ascdses 33 | 880] 1 
Contingent expenses, Depart- 

ment of Agriculture......-..]..... Occ ccess [tad OOO i tak 

Contingent expenses, 1905-6..]..... do........| 33 | 880} 1 
Agricultural experiment sta- 

tiows(($1,034.660!1) .- 5. 2-2... [- 2 Ci (ae oe 33 | 881] 1 
Stations of Alaska, including 

$3,000 for purchase of live 

THLE AOE Bae eRe pe oenoee (oaae 881} 1 
Stations of Hawaii..... 881 | 1 
Stations of Porto Rico. 881} 1 
Farmers’ institutes. ..-.-. ve 882 | 1 
Nutrition investigations......}..... d 882 | 1 
Trrigation investigations......]..... 882 | 1 

Public-road inquiries...........|..... 882 } 1 
Cotton-boll weevil investiga- 

JG) (eS ee ee d 883 | 1 
Weather Bureau: 

PRIRINES ER eet ss toto otal aie ncatnre faa cia 862 | 1 

Fuel, lights, and repairs......|..... dorsi 3-3-1 3an)) B62. hl 

Contingent expenses..........]...-. do.....---| 33 | 863 | 1 

Salaries, station employees...]..... d0s.c.cc-cf'3a"|| 86s) ta 

General expenses............-|..... do........] 33 | 863] 1 

on ldinigs [a eoe Se... 2 35 ss | 8S. «3 Go:222..2<) 33°] 863 ).1 

Cables and land lines.........}..... do0-....--<} d3)|, 604 Pl 

Salaries, officers and clerks..... June 30,1906 | 34} 670] 1 
Salaries, extra labor............j..... G0ssee.--.5.} S48), BIG E 
Contingent expenses.......-....|...-. dort .|. £4, 692. 11 
BAD ary) oe 6 fee a 2 Lae ee EOisst <n d= 34] 691] 1 
Bureau of Animal! Industry: 

Generaliexpenses.. 2-500 .c-celoocee dO. se<ieo-| of |, 673’ 5 1 
Rentior buildings. . 255226) 52. . . GOIRt 22) S48) BFS 
Southern dairy work.......|..... Gdscsecten<| Of |) G74 F1 
Diseases of domestic ani- 

mals, Minnesota..........]..... 34 | 674] 1 

Animal breeding and feed- 

Se eras 22 As RESIS. 34) 674] 1 
Meat inspection........ ----| 34] 674] 1 
Eradicating cattle ticks: 

1 A SO eee ee ec ----| 34 696 | 1 

1907 andwl90Sy 522 ....5 2s Jese z 34 | 1281/1 

Bureau of Plant Industry: 

General expenses............- June 30,1906 | 34) 680] 1 
Rent and repairs. .--.....-.|---.< DDE. cohen 34| 681} 1 
Ozark Mountain investi- 

BOMONAY So. 58Ss oo au aot aleanen GO.ccascelioe |) CAlt1 
Grain investigations..........|..... (: (es Os” «<9 a 
Improving roads.............|..... do........] 34) 681] 1 
Purchase and distribution of 

valuable seeds............|-.... GO. voce ns Od: ee ek 

Foreign seed and plant 

MMOGUCHION. oJececscees bocnd 0; cs~oes 34! 68211 


1906 


1906 
1906 
1906 
1906 
1906 
1906 
1906 
1907 
1907 
1907 
1907 


1907 
1907 
1907 
1907 


1907 
1907 


1907 
1907 


1907 
1907 


1907 
1907 
1907 
1907 


1907 


$68,060.00 | $65,457.52 | $2,602. 48 


44,420.00 | 44,064.71 


98,750.00 | 98,601. 49 
3, 500. 00 3, 434. 10 
30,000.00 | 29,767.04 


93,900.00 | 90,007. 12 
4, 900. 00 4,720.13 
8, 040. 00 7,411. 73 


35,000.00} 34,878.55 
2, 000. 00 2; 000. 00 


21, 660. 00 20, 908. 90 


18,000.00 | 18,000.00 
15,000.00] 15,000.00 
15,000.00} 15,000.00 

5, 000. 00 4,550. 52 
20,000.00] 19,805.11 
74,200.00] 74,044.61 
37,660.00 | 36,479.77 


190,000.00 | 154,671.59 


191, 430.00 | 190,930. 72 
10, 000. 00 9,926. 33 
10, 000. 00 9, 841. 53 

531,550.00 | 530,662. 89 

562,010.00 | 553, 143.78 
53, 000. 00 52, 748. 43 
35, 000. 00 34, 121.31 


750,170.00 | 731,284.77 
7,600. 00 6, 430. 73 
37,000. 00 36, 603. 13 


10, 000. 00 9,518. 47 
809,700.00} 745,546. 97 
2; 500. 00 2) 481. 00 
20,000.00} 17,762.01 
5,000. 00 1,691. 76 


25,000.00 | 24,361.92 


3,000, 000. 00 |2, 163, 907. 68 
82,500. 00 81, 328. 30 
25, 000. 00 14, 188. 10 

480, 406.28 | 470,158.84 
11, 300. 00 11, 216. 75 
3,553. 72 4,993. 44 
15, 000. 00 14, 903. 23 


3, 500. 00 3,474. 10 
205,140.00 | 201,004. 98 
35,781.21! 33,834.64 


355. 29 


148. 51 
65.90 
232. 96 


3, 892. 88 


3, 308. 24 


638. 08 
836, 092. 32 


1,171.70 
10,811. 90 


8,801. 16 
83. 25 


6.56 
96.77 
25.90 

4, 135.02 


1, 946. 57 


! Of this amount $960,000 was paid directly to the experiment stations from the Treasury Department. 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. - 


Reference 
to aera 
Date of ap- at Large. Fis- | Amount Amount 
Purpose. propriation [2 "fs cal appro- Fp eto unex- 
act. é year.| priated. * | pended. 
o| 3g 
> au n 
Bureau of Plant Industry—Con. 
Purchase and distribution of 
valuable seeds—Contd. 
Erection of building at 
Ghicd sCalss. 255..2 1S 258 June 30,1906 | 34! 683} 1] 1907 $1,998. 79 $1,998. 79 Q) 
Cotton-boll weevil investi- 
gations: 
MOU <ctlewn ace Dudes eevuedera|sesce .| 34 695 | 1} 1907 105, 000. 00 101, 832. 47 | $3, 167. 53 
1907 and 1908.........- 34 | 1280 | 1} 1907 40, 000. 00 39, 999. 63 37 
Bureau of Chemistry: 
Taboratorys -265..20-..<- ea 34 | 685 | 1] 1907} 145,920.00} 142,174.00} 3,746.00 
Enforcement of the food and 
sigs dct see. ee... ese Dec. 19,1906 | 34] 841] 1] 1907} 250,000.00} 100,279.95 |149, 720.05 
Bureau of Soils: 
Soils investigations...........| June 30,1906 | 34 687 | 1] 1907] 181,000.00 | 179,910.62] 1,089.38 
Rent of buildings...........|.....d0........| 34 | 687] 1] 1907 4, 000. 00 3, 920. 00 80. 00 
Bureau of Entomology: 
Entomological investigations.|..... do........| 34} 688 | 1] 1907 70, 000. 00 69, 114. 27 885. 73 
White-fly investigations....|..... do........| 34 | 688} 1] 1907 5, 000. 00 4,902. 34 97. 66 
Cotton-boll weevil investi- 
ro 1001: Bae rt Sp a ee) GOs sais 34 | 695 | 11] 1907 85, 000. 00 64, 873. 54 | 20, 126. 46 
Preventing spread of moths: 
19076 POS OO SS. Sse SSE seas do.......-| 34 | 696 | 1] 1907 82, 500. 00 81, 993. 24 506. 76 
1907(dnid!1908i=22,... SA5s4e0- Mar. 4,1907 | 34 | 1281 | 1} 1907] 150,000.00 8,592.73 |141, 407.27 
Bureau of Biological Survey: 
Biological] investigations. ..... June 30,1906 | 34 | 688} 1] 1907 44,420.00 43,975. 22 444.78 
Division of Publications: 
Publications, Farmers’ Bul- 
letins. 5 eee ss... Sceaaee ecu do........| 34 | 690} 1] 1907 98, 750. 00 98, 601. 18 148. 82 
Artists, ete........ Beer ee ree OGreeten aa 34} 690] 1] 1907 3,500. 00 3,387. 46 112. 54 
1 OY) aa) et a ee Fe do........| 34 | 690 | 1} 1907 30, 000. 00 29, 836. 21 163.79 
Bureau of Statistics: 
Collecting agricultural sta- 
MshiCs S22 a= 2 2 RSS. do........| 34} 691} 1] 1907} 108,000.00} 105,466.40} 2,533.60 
Foreign markets investi- 
Pationss. 255.3 e se. es Sees do........} 34} 691] 1 | 1907 4,900. 00 4,852.95 47.05 
Office of Experiment Stations: 
Agricultural experiment sta- 
tions ($803,500 2)..........|..... do........| 34] 693 | 1] 1907 25,500.00 | 697,210.54 | 48,289. 46 
Farmers’ institutes.........|..... do........| 34 | 693} 1] 1907 5, 000. 00 4, 765. 85 234. 15 
Station at Alaska, includ- 
ing $3,000 for purchase of 
hive stackioce Sh 5-2 eee se wes! dOls-. o> 34} 693} 1] 1907 18, 000. 00 17, 987. 49 12.51 
Station at Hawaii, includ- 
ing $5,000 for water sup- 
11) pea ek Oh eS | bee doin5..5- 34} 693] 1] 1907 20, 000. 00 19, 998. 75 1.25 
Station at Porto Rico......|..... do........| 34 | 693] 1] 1907 15, 000. 00 15, 000. 00 (@) 
Nutrition investigations......}..... do........| 34 | 694] 1] 1907 20, 000. 00 19, 990. 99 9.01 
Trrigation investigations......]..... do........| 34 | 694] 1] 1907 | 122,200.00 | 121,638.29 561.71 
Office of Public Roads: Public ; 
Frophl inquiries 25.9. - 553202 eee... dosti 3. 34} 694] 1 1907 57, 660. 00 56, 833. 94 826. 06 
Weather Bureau: 
Salaricgeecotes «1atcas-cSecelseccs do........| 34 | 671 | 1 | 1907} 194,690.00} 193,918.11 771.89 
Fuel, lights, and repairs......]..... do........| 34] 671 | 1 | 1907 10, 000. 00 , 928. 4 71.51 
Contingent expenses..........j..... GC See ee 34 | 671] 1) 1907 10, 000. 00 9,912. 56 87. 
Salaries, station employees...|..... do........| 34 | 672] 1] 1907] 541,550.00 | 540,702.30 847.70 
General expenses.............|..... do........| 34. | 672] 1] 1907} 630,000.00 | 616,415.03 | 13,584.97 
BH GIn pH ees. <\ge ceases |Saeee dex .8-2 34 | 672| 1) 1907 53, 000. 00 51,727.28 | 1,272. 
Forest Service: 
Salaries, officers and clerks...| June 30,1906 | 34 | 683! 1] 1907] 112,860.00 | 112,133.16 726. 84 
General expenses............-|..--. do........| 34 | 683 | 1] 1907 | 849,640.00 | 849,265.94 374. 06 
ert 5-5 BITS... Se ES. do........| 34 | 685} 1] 1907 35, 000. 00 29,050.36 | 5,949.64 
Building on Dismal River 
Forest Reserve.........--|..... ee 34 | 696 | 1] 1907 2,500. 00 2,475. 22 24.13 
Wichita Forest and Game 
reserves sees... 2 23 Bs. dozt «5. 34 | 696] 1] 1907 15, 000. 00 14, 999. 00 1.00 
Survey and report on Appa- 
lachian and White Moun- 
tain watersheds, 1907 and 
HONG Sit SS nc cine eeramee Mar. 4,1907 ' 34 ' 1281 '! 1 ' 1907 25, 000. 00 857.14 | 24, 142. 86 


‘ Exhausted. 

2This includes $720,000 for State experiment stations paid through the Treasury Department. Con- 
— also appropriated $336,000 for State experiment stations under the Adams bill to be paid through 
he Treasury Department. Total paid through the Treas Department for State experiment stations, 
$1,056,000. Congress also appropriated in the sundry civil bill for printing and binding $300,000. 
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Reference 

to Statutes 
Date of ap- at Large. eck Amount Amount | mount 
Purpose. propristion. [== 4} ca appro- A unex- 
act. ; year.| priated, | disbursed. | pended. 

Oo 
= oo é} 
s| a [a 


Forest Service—Continued. 
Administration, ete., of the 
National Forests, 1907 and 
POOR Se Se ee RE oa SEAS Mar. 4,1907 | 34 | 1270 | 1 | 1907 | $125,000.00 $6, 213.21 |$118,786.79 
Special appropriations: 
Pomological investigations, 
fund from sale of fruits 
and vegetables............- Apr. 23,1904 | 33 | 382 | 1 | 1905 3, 744. 74 3,744. 64 .10 
Agriculturalex periment 
stations, fund from sale 


Of. card indexes: 22... 5.2.4 }2~<;. does. o-5- 33 | 293] 1} 1905 65.15 65.15 (1) 
Buildings, Department of {Mor 3,1903 | 32 | 1139 \ { 360° 000.00 Sisto solace eee beepers ac 
Atpriculture22 2 2.) 322255. Mar. 3,1905 | 33 | 1211 jf--|----~"|\ 700,000.00 |..... Seotcees eaaboosess 

Balance available July 1, 

ODE Sern cies oat ee a ok ee cette Daf eke deccbsecatte 480;-034:.68 4. SADR S. A] eee 

Sundry civil act............ June 30,1906 | 34| 758 |...]......| 300,000.00 | 535,594.61 '245, 340.07 

Administration, ete., forest 
PRESERVES Pee See le Pees ctieeclbaccls socec|s oa[eeeems 925,000.00 | 812,293.34 |112, 706. 66 
Cooperative work, forest in- 

UA SLae nak aS al RS Pe SPS ee oe Seal [epee (ees fae Se 21, 410. 25 16,612.05 | 4,798.20 
Salaries, officers and clerks. .... Mar. 4,1907 | 34 | 1256} 1} 1908] 969,090.00 | 947,454.88 | 21,635.12 
Salaries, extra labor............|..... [0 (1 eee eee 34 | 1256 | 1 | 1908 7,600.00 7, 592. 28 (A 
Contingent expenses. ..........]....- he ee 34 | 1277 | 1 | 1908 47,000.00 46, 435. 97 564. 03 
Bh cee ea ee a a Pre (ape ae 34 | 1277 | 1 | 1908 12, 500. 00 12, 498. 43 1.57 
Bureau of Animal] Industry: 

Genbralexpenses.2 4. <5. |... 13 eee 34 | 1259 | 1 | 1908 | 892,200.00 | 878,938.39 | 13,261.61 

Diseases of domestic ani- 

mals, Minnesota. . 2.2) 2{s...- dott2.4. 34 | 1259 | 1 | 1908 5,000. 00 2,970.01 | 2,029.99 

Animal breeding and feed- 

iste ee Seer peaees 34 | 1260 | 1 | 1908 50, 000. 00 49,649.15 350. 85 
Meat inspection.............. 34 | 674 | 1 | 1998 |3, 000,000.00 |2, 725, 034.27 |274, 965.73 
Eradicating cattle ticks: 
LS SS Ba a ae 34 | 1281 | 1] 1908} 125,000.00 | 122,444.15 | 2,555.85 
1907 and 1908 (appropriated 

$25,000; balance July 1, 

Vi. Saas ees Sees eee Wowsess2 34 | 1281 | 1 | 1908 10,811.90 10,811.90 () 
Bureau of Plant Industry: x 

General expenses! 1908-9s of. bao caeacac|ostal=aceesfenslecees: 10, 000. 00 9,992. 61 7.39 
General expenses... ........../....- poss. <=. 34 | 1266 | 1 | 1908 | 515,484.25 | 572, 635. 62 848. 63 
Rent and repairs.........|..... Oe s. 225. 34 | 1267 | 1 | 1908 11, 295.75 11, 295. 75 (1) 
Grain investigations...........)...-. Howes 3 34 | 1267 | 1 | 1908 40, 000. 00 39, 862. 20 137.80 
Purchase and distribution of 
valuable seeds (includes < 
$50,000, deficiency act).....|..... ee Hee 34 | 1267 | 1 | 1908 | 252,000.00 | 249,864.82 | 2,135.18 
Foreign seed and plant intro- 

LETC) ae Sees 10>. /f25 34 | 1267 | 1 | 1908 36, 000. 00 35, 487. 38 512.62 
Cotton boll weevil investiga- 

MOUS RGU ss Seas eke oe ae eee (RA a 34 | 1280 | 1 | 1908 | 110,000.00} 109,513.44 486. 56 
Bureau of Chemistry: Labora- 

NORM ee de es he Score Lee eett NOE oes 34 | 1271 | 1 | 1908 |} 650,000.00 | 611,925.10 | 38,074.90 
Bureau of Soils: 

Soil investigations. ..........]..... Hoss 34 | 1272 | 1 | 1908 | 166,000.00 | 165,589.19 410.81 

Rent of buildings. .........)..... do.......| 34 | 1273 | 1 | 1908 4, 000. 00 3, 486. 66 513.34 
Bureau of Entomology: 

Entomological investigations.|..... Oe s. 22 34 | 1273 | 1 | 1908 | 103,800.00} 101,416.46 | 2,383.54 

White fly investigations....|..... fae 34 | 1274 | 1 | 1908 10, 000.00 9, 530. 04 469. 96 

Cotton boll weevil investiga- 
Mone foe Wah s oes; hse ee dows. .5. 34 | 1280 | 1 | 1908 40, 000. 00 38,396.83 | 1,603.17 
Preventing spread of moths, 
1907 and 1908 (appropriated 
$150,000; balance July 1, 1907).|..... 2 (Sea 34 | 1280 | 1 | 1908 | 141,407.27} 132,475.59 | 8,931.68 
Bureau of Biological Survey: 
Biological investigations. ....|..... Ge gens sa 34 | 1274 | 1 | 1908 44, 420. 00 44, 261. 67 158. 33 
Division of Publications: Pub- 
TACHULDTIS 92! ctmn ac’ ee oo Rene abe a mens G toe 34 | 1275 | 1 | 1908 35, 000. 00 34, 888. 63 111.37 
Bureau of Statistics: 
Collecting agricultural sta- 
«oo ig NS ee nk pi 42) os Bp Writes he 34 | 1276 | 1] 1908 | 118,000.06 | 117,917.44 82. 56 
Foreign markets investiga- 
RLOTIN eS race: 2 ep a a ene Osa. 2 34! 1276 | 1! 1908 4,900. 00 4, 705. 02 194. 98 


‘ Exhausted. Ss 
2 Congress also appropriated, in the sundry civil bill, for printing and binding $433,750, 
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Date of ap- 
Purpose. propriation 
act. 
Office of Experiment Stations: 
Agricultural experiment sta- 
tions ($827,000!) ......... Mar. 4, 1907 
Farmers’ institutes.........|..... NOv.G ses 
Station’at Alaska. <.2c.cedel-s ie COssis cae= 
Station at Hawaii..........]....- CEE Sar 
Station at Porto Rico......|..... HOW. sen 
Nutrition investigations......]..... NOcsmass 
Irrigation investigations......]..... Doms) ..%3 
Office of Public Roads: 
Public road inquiries.........]..-.. DOecwescd 
Rent and repairs. .........-|.-.-- doses. 3:42 
Weather Bureau: 
WBIBTICS = oes onc cnnne ote Sem ccatleeees Ota ese = 
Fuel, lights, and repairs......]....-. HO! = scace 
Contingent expenses........-|....- Ose aasee 
Salaries, station employees...|....- W052 cose 
General expemseS.............]..... HOncc dose 
Forest Service: 
General expenses.............|----- Oss cideas 
Rent (joint resolution, Jan. 
7, 1908, increasing rent)...|...-- Gare. .5- 
Administration, etce., of Na- 
tional Forests, 1908........-|....- doxeh=-2- 
Survey and report on Appa- 
lachian and White Moun- 
tain watersheds, 1907 and 
1908 (appropriated $25,000; 
balance July 1, 1907). ......}...-. WOscn cate 
Administration, etc., of Na- 
tional Forests, 1907 and 
1908 (appropriated $125,000; 
Dalance July 1; 1007)... ..2.. 102. do: o.2.2- 
Special appropriations: 
Buildings, Department of Ag- 
riculture ($1,500,000)— 
Balance available July 1, 

IWS ce Sew eweuecccciee Mar. 3,1903 
Paper tests te fos5 anon sek tee Mar. 3,1905 
Salaries, officers and clerks..... May 23,1908 
Salaries, extra labor............]..--- dove. 2.2 
Contingent expemses...........]..... dose 2.2- 
LADTAary,, 5 anne. os <mae chwa eo dae|ace oe 0: cicaese 
Bureau of Animal Industry: 5 

is), MOSSE 2-82 
General expenses............- Feb. 9,1909 
Mar. 4,1909 
Animal breeding and feeding.| May 23,1908 
Meat inspection.............. June 30,1906 
Eradicating cattle ticks— 
O00 EE Se Scie wie See cnne May 23,1908 
TORS ARON OUO!.- occ cto cscs ciel monn WOe secses 
Bureau of Plant Industry: 
General expenses, 1909......../....- RS ae 
Purchase and distribution of 
valuable seeds, $202,000. - . do 
Foreign seed and plant in- |{-"*-~~***""*" 
troduction, $56,000....... 
Bureau of Chemistry: Labora- |f....do....... 

ZAC. Seapets 3 ap fs Feb. 9,1909 
Bureau of Soils: Soil investiga- 

AION. abo ebtwcees =< 6 Sanaa May 23,1908 


Reference 
to ues 
at Large. it Amount Amount | *mount 
Beis disbursed. | _UBEX- 
: year.| priated | pended. 
3| 2 lg | 
> mo In 
34 | 1278 | 1 | 1908 $30.00, 0C $28,541.73 | $1, 658. 
34 | 1279 | 1 | 1908 5, 000. 00 4,931. 47 68. 
34 | 1278 | 1 | 1908 24, 000. 00 23, 995. 29 4.71 
34 | 1278 | 1 | 1908 24, 000, 00 23,994. 94 5.06 
34 | 1278 |} 1 | 1908 24, 000. 00 24, 000. 00 (2) 
34 | 1279 | 1 | 1908 5, 000. 00 1,758.98 | 3,241.02 
34 | 1279 | 1 | 1908 150, 000. 00 149, 305. 43 694. 57 
34 | 1280 | 1 | 1908 55, 560. 00 55, 592. 98 67.02 
34 | 1280 | 1 | 1908 2, 000. 00 1,879. 93 120. 07 
34 | 1257 | 1 | 1908 196,990.00 | 196,250.16 739.84 
34 | 1258 | 1 | 1908 10, 000. 00 9,884.15 115. 85 
34 | 1258 | 1 | 1908 10,000. 00 9,815.34 184. 66 
34 | 1258 | 1 | 1908 | 551,550.00 | 550,545.99 1,004, 01 
34 | 1258 | 1 | 1908 | 645,000.00 593,211.46 | 51,788.54 
34 | 1269 | 1 | 1908 |1, 696,800.00 |1, 702, 007. 47 
1, 578.17 

34 | 1270 | 1 | 1908 60, 000. 00 53, 214. 36 
34 | 1270 | 1 | 1908 | 375,000.00 | 374,034.44 965. 56 
34 | 1281 | 1 | 1908 23, 403. 76 15,845.37 | 7,558.39 
34 | 1270 | 1 | 1908 118, 786. 79 118, 786. 29 .50 
B2,) Lise Win | eee 1,251.10 968. 40 282.70 
So B20 ee leeeee 10, 000. 00 9,974.13 25. 87 
35 | 251 |1 | 1909 | 879,660.00 | 856,891.19 | 22, 768. 81 
35 | 251 | 1 | 1909 7,600.00 7, 410. 85 189.15 
35 | 265 | 1 | 1909 86, 200. 00 85, 851. 79 348. 21 
35 | 264 | 1 | 1909 15, 500. 00 15, 484. 39 15. 61 
35+} 254) 1 
35 | 616 i 1909 |31,247,200.00 |1, 214,792.71 | 32,407.29 
35 | 927 
35 | 255 | 1] 1909 50, 000. 00 47,302.19 | 2,697.81 
34 | 674] 1] 1909 |3,000.000.00 |2, 887,100.05 |112, 899. 95 
35 | 268|}1 11909 | 225,000.00 | 202,797.16 | 22,202.84 
35 | 268 | 1 | 1909 25, 000. 00 25, 000. 00 (2) 
35 | 25611 1909 | 886,266.00 | 873,605.23 | 12,660.77 
35 | 257 | 1} 1909 | 258,000.00 { ae pas 
ae ian 4 1909 460,000.00 | 826,830. 62 | 33, 169.38 
35 |} 2611111909! 200,000.00 | - 199, 415.09 584.91 


1 This includes $720,000 for State experiment stations under the regular appropriation, to be paid through 
the Treasury Department. Congress also appropriated $432,000 as a permanent appropriation for State 


experiment stations under the Adams bill, to be paid through the Treasury Department. Total to 


paid through the Treasury Department for State experiment stations, $1,152,000. 


2 Exhausted. 


3 Including $150,000, deficiency act, Feb. 9, 1909, and $150,000 by deficiency act, Mar. 4, 1909. 
‘Including $100,000, deficiency act, Feb. 9, 1909. 
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Statement of appropriations, disbursements, and unexpended balances for the United States 
Department of Agriculture, etc.—Continued. 


Purpose. propriation 
act. 
Oo 
> 
Bureau of Entomology: 
Entomological investiga- 
tions— 

iC i eee May 23, 1908 | 35 

LOT TG LE epee eee |e Oe Soee 35 
Preventing spread of moths, 

UE TT ee in Fae do.......| 35 
Bureau of Biological Survey: 

Biological investigations. ....]..... Oot sass: 35 
Division of Publications: Pub- 
lications, Department of Agri- 

ENETITO Been fe So ts oe ke aufoo ee do. 5.56--| 35 
Bureau of Statistics: Collecting 

agricultural statistics........|..... if ee 35 


Office of Experiment Stations: 
Agricultural experiment sta- 
tions ($1,371,000) 2........]..... 
Farmers’ institutes........]..... 
Station at Alaska.... 
Station at Hawaii.... Z 
Station at Porto Rico......}..... 


Station at island of Guam 
Nutrition investigations......]..... 
Trrigation investigations......]..... 
Office of Public Roads: 
Public roads inquiries........|.....do0....... 35 
Ent and TepRites >... cass cls- one Cs eee bey 
Weather Bureau: 
eS ee eee ee GO se seca. 35 
Fuel, lights, and repairs......]....- dO ccacre 35 
Contingent expenses.........]..... GOsctecee| a0 
Salaries, station employees...|..... do.......| 35 
General expenses............|....- (6 C1 apa pas) fer) 
Forest Service: 
General'expenses-->... 2. | .52 22 do.......| 35 
Improvement of the national 
ROleshSan sei arans cee co-se ce cies ene dosieee2|'65 


Reference 


Date of ap- at Large. 


— ee 


-_ L ol | all seal eel ae ee tt et tt st 


1909 
1909 


1909 
1909 


1909 
1909 


1909 
1909 
1909 
1909 
1909 
1909 
1909 
1909 


1909 
1909 


1909 
1909 
1909 
1909 
1909 


1909 
1909 


$148, 800. 00 
10, 000. 00 


250, 000. 00 
54, 420. 00 


40,000. 00 
125, 000. 00 


8 S8882888 
8388 88 88838388 


SBes8 wt Bi nVSSe 
ZSS5 


8 
8 


Amount 
Amount 
unex- 
disbursed. pended. 

$146, 280.85 | $2,519.15 
9, 857.82 142.18 
234, 440.06 | 15,559.94 
53, 968. 58 451. 42 
39,915. 72 84. 28 
122,402.81 | 2,597.19 
1, 276, 436.31 | 1,563.69 
9,655. 91 344.09 
25, 998. 70 1.30 
25, 990. 19 9.81 
26, 000500)1. . 525.2 
4,971.45 28.55 
6, 995. 03 4.97 
149, 588.32 411.68 
71,836.24 | 1,163.76 
2) 000500 Tc. S5a0ss5 
202, 141. 48 368. 52 
9,860.75 139. 25 
10, 721. 27 278.73 
586, 265. 12 484. 88 

831, 764.20 | 20, 235. 
3,134, 455.63 | 17,444.37 
598,688.72 | 1,311.28 


1 Congress also appropriated in the sundry civil bill for printing and binding $460,000. 
2 This includes $720,000 for State experiment stations under the regular appropriation, to be paid through 
the Treasury Department. Congress also appropriated $528,000 as 


experiment stations under the Adams bill, to be paid through the 


“at 


paid through the Treasury Department for State experiment stations, $1,248,000, 


ermanent appropriation for State 
reasury Department. Total to be 
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Statement of appropriations, disbursements, and unexpended balances for the United 
States Department of Agriculture, ete.—Continued. 


RECAPITULATION. 


Fiscal] Amount ap- | Amount dis- | A™ount |! Fiscal] Amount ap- | Amount dis- aus 
year. | propriated. bursed. pended. year. | propriated. bursed. pended 

1839. $1,000. 00 $1,000.00 |.............. 1877..| $194, 686.96 $188, 206. 19 $6, 480. 77 
UTSLER ee | Me eee ns neice eer ae 198, 640. 00 197, 634. 94 1,005. 06 
Ui o 1) escheat cel aa eae ee | ee ee 206, 400. 00 206, 360. 00 40.00 
1842... 1,000. 00 199, 500. 00 198, 361. 72 1, 138. 28 
LES 634 ESS Sesege sseigad Roe epee ecor eens PEPE cen oe ane 275, 460. 31 267, 608. 84 17,851. 47 
1844... 2,000. 00 : 363,011.05 354, 482. 39 2 8,528. 66 
1845... 2,000. 00 : 456, 396. 11 438,941. 72 3 17, 454. 39 
1846... 3,000. 00 ; 4 416, 641. 13 413, 618.09 3,023.04 
1847... 3,000. 00 : 4 655, 930. 25 558, 934. 89 5 96, 995. 36 
1848... 4,500. 00 : 4 677,973. 22 519, 196. 11 158, 777. 11 
1849... 3, 500. 00 : 4 657, 641. 81 628, 287. 14 29, 354. 67 
1850... 5, 500. 00 : 1,027,219.06 | 1,011, 282. 62 15, 936. 44 
1851... 5,500.00 5; DOOLOO Sasa pee ae 1889. .} 4 1, 134, 480.60 | 1,033,590.22 | 7 100,890.38 
1852... 5,000. 00 5 O00 002-8 2e2cn enc 1890. .} 4 1, 170, 139. 11 971,823.62 | 8 198,315. 49 
1853... 5,000. 00 65000200" | 2: 2525-2224 1891. .| 4 1,372,049.21 | 1,266,277. 36 105, 771. 85 
1854... 10,000. 00 10000: OO Sena aee ens ea 1892. .| 4 2,303, 655.75 | 2,253, 262. 29 50, 393. 46 
1855... 450,000. 00 00000500) |=5c5>ccenesnee 1893..} 2,540,060.72 | 2,355, 430. 25 184, 630. 47 
1856... 30,000. 00 30; 000: 00) 22 cee asscce: 1894..} 2,603,855.58 | 1,977,469.28 | 9% 626,386.30 
1857... 75, 000. 00 793000500 | '22-- noe sees oe 1895. .] 9 2,506,915.00 | 2,021,030. 38 485, 884. 62 
1858... 63, 500. 00 63, 157. 25 $342.75 || 1896..} 2,584,013.22 | 2,094,916. 42 489, 096. 80 
1859... 60, 000. 00 G0; 00000) [== s=sasaescce 1897..| 2,448, 763.53 | 2,348,512. 98 100, 250. 55 
1860... 40,000. 00 45000:00)| 52-2 osecee se 1898..| 2,467,902.00 | 2,425,510. 44 42,391. 56 
1861... 60, 000. 00 60; 000\00)|-2 22225422225: 1899..| 2,829,702.00 } 2,827,795. 65 28, 899. 27 
1862... 64, 000. 00 63, 704. 21 295.79 || 1900..} 3,006,022.00 | 2,947,603. 42 58, 418. 58 
1863... 80,000. 00 BO 000- 001s asa-8 eon 1901. 3,304, 265.97 | 3,239, 137.39 65, 128. 58 
1864... 199, 770. 00 189, 270. 00 10,500.00 |} 1902. 3,922,780.51 | 3,902,675. 79 20, 104. 72 
1865. - 112, 304. 05 112, 196. 55 107. 50 |} 1903 5,015, 846.00 | 4, 734, 230. 84 281, 615. 16 
1866. . 167, 787. 82 LOTR (Sie B2g| Seas saab s cee 1904 5,025,024.01 | 4,969,311. 64 55, 712. 37 
1867... 199, 100. 00 ISD O0 200 3 | Scanner 1905. 5,894,540.00 | 5,820,204. 00 74, 336. 00 
1868... 279,020.00 277,094. 34 1,925. 66 || 1906 6, 225,690.00 | 6,029,510. 02 196, 179. 98 
1869. . 172, 593. 00 i277 000200) \ecins eee eee 1907..| 9,505, 484.74 | 9,025,318.93 | 1,200, 165. 81 
1870. 156, 440. 00 151, 596. 93 4,843.07 || 1908..| 11, 487,950. 82 | 11,045, 412. 19 442,538. 63 
1871. 4 188, 180. 00 186, 876. 81 1,303.19 || 1909..| 15,385,806.00 | 15,079, 472. 29 306, 333. 71 
1872... 197,070. 00 195,977. 25 1,092.75 || 1910 10) 15, 470,634.16 | 13, 794,231.97 | 1,676, 402. 19 
1873... 202, 440. 00 201, 321. 22 1,118.78 |} 1911 14 17, 278, 976.10 | 14,759,292.08 | 2,519,684. 02 
1874... 257, 690. 00 233, 765. 78 23,924. 22 S$] 
1875... 337,380. 00 321,079. 83 16,300.17 || Total.|1 133, 417,252.40) 12123, 782,111.19 |!3 10, 440,903.76 
1876. .. 249, 120. 00 198, 843. 64 50, 276. 36 


1 Includes $1,646.45 of the appropriation for reclamation of arid lands, carried to the fiscal year 1882. 
2 Includes $85.26 of the apvropriation for reclamation of arid lands and $3,530.85 of the appropriation for 
experiments in the manufacture of sugar, carried to the fiscal year 1883. 
3 Includes $7,656.13 of the appropriation for reclamation of arid lands, carried to the fiscal year 1884. 


4 Including deficiency appropriation. 


§ Includes $93,192.27 of the appropriation for Bureau of Animal Industry and $2,970.82 of the appropria- 


tion for quarantine stations, carrie 


to the fiscal year 1886. 


6 For the fiscal year 1888, including the sum of $8,000 appropriated for deficiencies in the appropriation 
for experiments in the manufacture of sugar for the fiscai years 1887 and 1888, of which $7,927.50 was dis- 
e 


bursed and $72.50 remained unexpended. 


7 Includes $12,923.25 of the appropriation for botanical investigations and $58,364.76 of the appropriation 


fore 


xperiments in the manufacture of sugar, carried to the fiscal year 1890. 


8 Includes $188,974.69 of the appropriation for Bureau of Animal Industry, carried to the fiscal year 1891. 


* Includes $7,891.94 for statutory salaries of the year 1894. 

10 For the years 1910 and 1911 the figures given represent payments made to close of June 30, 1911, the 
accounts for those years being still open at the date of this revision. 

This total is the amount actually appropriated for the various fiscal years, with the exception of 
$37,604.70 appropriated July 13, 1868, to cover a number of expenditures made in previous years. It does 
not include an aggregate sum of $369,344.48 reappropriated from the unexpended balances of several fiscal 
years. (See peeuine notes.) 

12 Does not include $37,604.70 which was disbursed during several years and covered by an appropriation 
of \ike amount made July 13, 1868. (See note !!.) : 

‘8 Does not include an aggregate sum of $369,344.48 reappropriated from the unexpended balances of 
several fiscal years. (See foregoing notes.) 
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REPORT OF THE EDITOR. 


Unitrep StaTEsS DEPARTMENT OF AGRICULTURE, 
DIVISION OF PUBLICATIONS, 
Washington, D. C., October 2, 1911. 


Sm: I have the honor to submit herewith a report of the opera- 
tions of the Division of Publications for the facil. year ended June 
30, 1911, some references to the work in contemplation for 1912, and 
a few recommendations in regard to the year 1913. 
Respectfully, 
Jos. A. ARNOLD, 
Editor and Chief. 


Hon. JAMES WILson, 
Secretary of Agriculture. 


SUMMARY. 


The work consisted principally, as heretofore, in editing, indexing, 
illustrating, and distributing the 1,953 different bulletins, circulars, 
reports, documents, and all kinds of publications by the department, 
of which 27,594,877 copies were issued. ‘This is an increase of nearly 
10 per cent in both the number of copies printed and distributed by 
comparison with the preceding year. de these, 27,250,250 were 
issued through this division and 344,627 were issued through the 
Weather Bureau. Of the total number, 18,467,677 were new and 
9,126,600 were reprints of earlier publications. Of the more than 
27,500,000 copies of publications noted above, 9,219,000 were Farm- 
ers’ Bulletins and 18,375,877 were miscellaneous publications, includ- 
ing reports, bulletins, circulars, separates, etc. Of these miscellane- 
ous publications, 16,414,277 were new and 1,961,600 were earlier 
publications reissued. Of the Farmers’ Bulletins, 2,054,000 were 
new and 7,165,000 were reprints. 

The aggregate number of employees was 193. Of these, 11 were 
employed in the office of the chief in connection with the adminis- 
trative work of the division, 12 in the editorial office, 10 in indexing, 
19 in drafting and photography, and 141 in the distribution of 
documents. 

The aggregate expenditures were as follows: For printing and 
binding, $450,512.11; for salaries of employees, all of whom are on 
the statutory roll, $169,085.79, and for rent, materials and supplies, 


$27,513.74. 
615 
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The following is a comparative statement of the appropriations 
expended under the supervision of the division for the fiscal years 
1908, 1909, 1910, and 1911: 


Appropriations under the supervision of the Division of Publications for the fiscal years 
1908-1911. 


Appropriations. 1908 1909 1910 1911 
Statutory roll ofthe division -- oc. 5.2.8.6 0.--ceeteenmedaken ssc $126,550 | $139,710 | $173,450 | $172,730 
General printing fond 2-2. oe conc c cel a onedbnrecrewnenbetess- 408,750 | 435,000 | 435,000 | 435,000 
General expenses of the division..............cccccccccccccess-- 35, 000 40,000 33, 000 30,900 
Total: ns. MEsv ease teach sk ca dae kde cde ede Rees 570,300 | 614,710 | 641,450 | 637,730 


WORK OF THE YEAR. 


In reviewing the operations of the Division of Publications for the 
year 1911, it is desirable to recall the fact that so far as the work is 
concerned there is no control possible by the editor save under the 
arbitrary limitation imposed by the appropriations. The extent of 
the work to be performed in the division is absolutely dependent 
upon the growth of the department and the activity of its various 
agencies, and this activity depends upon so many extraneous condi- 
tions that no chief of any single bureau, division, or office can approxi- 
mate at the beginning of the year the amount of printing which he 
will require during the year. The volume of printing may therefore 
be accepted as an accurate index of the department’s work. 

It is the function of this division to meet the department’s require- 
ments for printing and ‘binding, and accomplish this within the 
almost invariably inadequate appropriation. ence the economies 
of the division tend in the editorial work to the condensation of state- 
ment and improvement in form, and in the distribution work to closer 
organization and increasing the efficiency by the use of machinery 
wherever possible. 

In 1910, 1,983 separate and distinct publications, containing 42,503 
pages, were issued, the total number of copies being 25,190,4€9. As 
the appropriations for the two years 1910 and 1911 for printing were 
identical and the number of employees in the division only slightly 
increased during the last year, it will be readily observed from the 
following pages how efficient were the efforts to meet the depart- 
ment’s increasing demands. 

Even with the increase in the number of copies of publications 
secured with the appropriation for 1911 it was impossible to supply 
the popular demand which comes from every section of the United 
States. The distribution of the enormous amount of reading matter 
widely disseminates information along agricultural lines and is pro- 
ductive of a higher yield of all kinds of crops, better breeds of stock, 
new varieties of fruits, and improved conditions on the farm, the 
financial value of which alone amounts to millions of dollars annu- 
ally; but the increase in comfort, contentment, and cheer can not be 
estimated, 
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WEATHER BUREAU PUBLICATIONS. 


Of the funds appropriated for the department’s printing and bind- 
ing a specific sum is allotted for the use of the Weather Bureau. All 
of these publications do not pass through this division as do other 

ublications of this department. They are printed either at the 

eather Bureau or at the Government Printing Office, are handled 
and stored at the bureau and distributed therefrom, and a report of 
the distribution is made to this office. 


OcEAN AND GREAT LAKe CuHarts.—The bureau has continued 
the issue of meteorological charts of the oceans and Great Lakes. 
The charts are 21 by 28 inches in size, are printed in colors, and are 
published monthly and quarterly as shown herewith: 


Monthly. Copies. Quarterly. Copies. 
Norun- Atlantic 2. .<2<ssces.cscssss0ss20% 6,000 }-South: Atlantic-.. 55.22 22.-c2scete doe ess 2, 250 
WNOTEH PACHIC:s é502<ccccccssesseesssccsss 2,O00'4-Southeaciic: 2sscsic2sssscecsecsleeete ee 2,250 
Louis 0637 1 ee ee ee 2,100 
Meredith PiAKOS.c2asccssccsceccsteccsesesc: 1, 200 


CLIMATOLOGICAL REPortTs.—From the 12 drainage districts of the 
United States climatological data are received and printed monthly, 
in quarto form, and in number averaging about 1,100 from a district. 


WeaTHER Maps AND BULLETINS.—Weather Bureau stations in all 
the States issue a large number of maps, bulletins, and forecast cards. 
There was a large increase in the number of maps issued—6,000,000 
in 1910; 8,000,000 in 1911. 

Seventy-five stations issue weather maps and bulletins; 28 have 
printing outfits and others use duplicating processes. The station 
map is a sheet 11 by 16 inches, and the subscription price is 20 cents 
a month or $2 a year. Weather Bureau stations issue forecast cards 
to the amount ab 23,000,000 annually and disseminate local climato- 
logical data. 


EXPENDITURES FOR PRINTING AND BINDING. 


The number of requisitions for printing and binding drawn upon 
the Government Printing Office was 4,568. The allotment for print- 
ing and binding was the same as for the preceding year, namely, 
$460,000. Of this amount $25,000 was expended by the Weather 
Bureau. Of the remaining $435,000 the expenditures for the vari- 
ous bureaus, divisions, and offices amounted to $307,500.05, being 
$17,729,48 more than for the year 1910; and $118,012.06 was ex- 
pended for Farmers’ Bulletins, a decrease of $8,567.31 by comparison 
with the preceding year. 

A considerable amount of work of all kinds ordered from the Gov- 
ernment Printing Office and urgently needed by the department 
could not be undertaken or completed on account of the unusual 
accumulation of printing required by Congress. 
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The amount expended from the printing fund for miscellaneous 
publications and for job printing and binding for the various bureaus, 
divisions, and oflices is given in detail in the following table: 


Amounts expended for the various bureaus, divisions, and offices for printing and binding, 
The ate 


Bureau, division, or office. Amount. 


Division of Accounts. .....2 25. ccqsecssgccnucvice dancin cpmncds «dou enigesiteeaeieaass een $5, 999. 62 
Bureau (of ‘Animal Industry oot... Saks Fe ewes nee ae ek Sc. cin tetidink« 4 deepened dee aee 24, 684. 10 
Bureau of Biological Survey:-<7 400 scasnecacdels s Snacccebianiceeh eset cpecnaebree sek bauer ence mann ) 
Bureau of Chemistry 2 02. Sis aeeda cc crcdcadeccccteenneee cpa aul aeeceate tease aaa 
Bureaw, of Entomology « :7. - ic jcecdes os wt tie s sald Fale eles obs’ entads detec cocee beer aeebe ee neeee 
Office OF EXperimient StallOns . ois oc cisco: se caicic ee a vieidaicih ciciswis'e = sviaiscidumicis oe aa die daineian camaenee 
Forest Service... 2..0<¢dsenbes is ne eess dacs dcltadn clues ce cua ib tase pevdsaceen desde ace aaa 
GRD EAT Ys 3 ola\n)n in nisia s,s awa a'sinintanie op eicininiy'emns w ales eulerals miaieislejnienl eis sie iow nate eal aelniote a ate mieten 
Bureau of Plant Industry........ 
Division of Publications........ 
Office of Public Roads......... 
Bureaulof Soils. 2-5. -ccesce-cs 
Bureau of Statistics............ 
Miscellaneous. <5 - < sinew ipinis em clas 
Corneressignal oe cess oS Sass cade wots ee atle olds chee eed econ ecsaceeesac neue es aes Saeeeeae 
Totals 22.25 lets ceece ncn cccecdes cc cinwre cbissias cies Aeeieleles seas ce cnbinds Sassi less eee eeeeeen 307, 500. 05 
Expended for Farmers? Bulletins.) coco s a. ols cc gc bere sa cacede dlccee terse bia ldeen cs anemone 118, 012.06 
Expenditure-by ‘Weather -Bureate cess cec ooscckcsecctecece coca scene cnaceesceeeeeee ase naeme , 000. 
Grand, totals 2p22 5. 2: aj-tain ais bininB  Saisaetds Snsineciet Seicte cioeimiosliaiompiete a eae eae oe 450, 512. 11 
Expenditures for different classes of publications, etc. 
Farmers” Bulleting.es Ay his. Sees ee Seat Steen teeess Sant mere eee ates $118, 012. 06 
Congressional publicdtionss i253. Ie Se ORL Fe Ath ch Sees 69, 731. 45 
Periodical publications. « (23 - 215.824 hese Sho. dhe Sea e te eee 32, 863. 91 
Bulletins; circulars} extracts ete 52: 'n... <2. on eee es = ce Cae eee eee 112, 731. 60 
Administrative and minor publications, job printing, and binding...... 92, 173. 09 
otal... atoee EAs SUELO aL hee ee seo eee Sele eee? 420ol A ae 


Under job printing come stationery, circular letters, maps, blank 
forms, and a variety of miscellaneous supplies for which expenditures 
are necessarily large and have been growing rapidly owing to the 
increased field work of the bureaus. There has also been an increase 
in the expenditures for the publishing of administrative publications 
issued for the guidance of officers and employees, such as Food Inspec- 
tion Decisions, Notices of Judgment, Service Announcements, Field 
Programs, etc. Through rigid economy the expenses for printing 
have been kept at the lowest possible point. 


Output of publications from the department for the fiscal years 1908, 1909, 1910, and 
1911, compared. 


—_———————_ | ——— |__| _____.... 


Number of editions issuéd!:..... c..cssseceeccscucebeesisene 
Ntmrber' of Copies printed. == 2.0. seccpecacn-eac-sanece cs 


FARMERS’ BULLETINS. 


Forty-eight new Farmers’ Bulletins were issued during the year. 
This series of bulletins continues to be the most popular publications 
of the department. It is safe to say that 5,000,000 more could be 
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distributed if the department had the money to print and mail them. 
At present it is not possible to send half the number of different bulle- 
tins requested by applicants, and it is necessary to select and send a 
few likely to be most useful. By this course the number available 
is believed to be most wisely as well as widely distributed. 

The following table shows the output of Farmers’ Bulletins during 
the past five years and the expenditures therefor: 


Output of Farmers’ Bulletins and the cost for the fiscal years 1907, 1908, 1909, 1910, 


and 1911. 
3 Number | Number of 
Fiscal year. Fund drawn upon. issued! copies. Cost. 
iii DiS a ee Ee ee Marmers*Bilienmiuntasssncesseessoeses. esse eo 235 | 6,469,000 | $98,601.17 
Sen ei icicinisjn'adesutt= [see's OAR es SAAB e Canepa OBC OAS SO SSO Secor fa 252 | 6,574,500 98, 601. 49 
ui Dh JARRE RB soc| oot COSst couse uss asceetee cees och tied cicnicsccecc 271 7, 755, 000 122, 475. 48 
Patenccucccscecerelsotes CORE a eeeerL cous cs eet cmee eee ceoemescamence sae 299 | 9,337,500 | 126,579.37 
chu Lo ee eee pee C0 eee SeetARr oe AnCarinsoe GsanSSeo sec SOneee 295 | 9,219,000} 118,012.06 


CONGRESSIONAL DISTRIBUTION. 


The following table shows the growth of Farmers’ Bulletins during 
the past 22 years, together with the growth and extent of the con- 
gressional distribution: 


Growth of the Farmers’ Bulletin series during 22 years, with congressional distribution. 


Copies Copies 


: New 3 Pres, New 4 re 
: Copies | distributed : Copies / distributed 
wpa: ae issued. by Con- icy a fesabd. by Con- 
; gressmen. ee: gressmen. 

1890-13893. .....-- 12 540,000 |..........-- 1904: 2. s2s2o5<-% 25 | 6,435,000 4, 895, 556 
Shit Sachs agsS5eee 5 268; 000) be. -oeeeincest LE UTR ARs See 2 24 | 5,925,500 4, 782, 643 
Let cca eoaae 11 | 1,567,000 88557705 || 190622... cece ae 33 | 6,568,000 5, 279, 476 
LSS Soe De eee 13 | 1,891,000 | 1,316,695 |) 1907............ 42 | 6,469,000 3, 484, 713 
LT UG secice BABAR Ge 16 | 2,387,000 | 1,967,237 || 1908_..........- 26 | 6,574,500 3,928, 437 
Ue SP eee 21 | 2,170,000 | 1,580,065 || 1909............ 34 | 7,755,000 3, 960, 642 
Lh Sse Se ee 22 | 2,437,000 |. 1,101,985 |} 1910...........- 45 | 9,337,500 6, 449. 589 
be Os Sa 18 | 2,360,000} 1,666,909 |} 1911..........-- 48 | 9,219,000 5, 474,079 
108s. seen esas 14] 3,345,000} 2,195,010 | | 
Kuuerscendecer on~ 23 | 6,150,000} 4,289,126 Total< <=. 454 | 88,011,000 | 57,212,908 
1903.35 254. 8 22 | 6,602,000 | 3,954,976 


The following table shows the number, title, and the number of 
copies of each new Farmers’ Bulletin issued during the year: 


New. Farmers’ Bulletins issued during the fiscal year ended June 30, 1911. 


Total 

aoe Title of bulletin. number 

of copies. 
AY? |e.) FOtaLo Gs a LencklOroUme sd enactncadachachcasaccnesatnidesmeeaseeusannapes cers 50,000 
a0) Saneulexercisas inant erpOnegOnl nao. eacccssocscen cree edenepenes qumauyaneue 70,000 
4007) SOHOOL PeESsONS UIE Oates seer nee ee te eo ckesceccenacccenedp=snesapumnswns 85,000 
410 | Potato Culls as a Source of Industrial Alcohol. ................---ceeeseeeeenenecees 20,000 
Ati) Pecding Hopsduitie Sontiiadensdscvs cocnacet chwecectenswacssosncesubbedsg-csmpmuen< 60, 000 
AID [cE Xperiment, SosdOl. WW OlLk——Ts Vl Le ofercc ccdcccnc¥osecaGapuecceunsadsuceswas ices 20,000 
413)|' The Care of Milk and [ts' Use in the Home sc. ic ct ss re cctwee ced cecsecotedevbecce 85,000 
SAS Cire Oo VARIO. Seen Saco Ge se on apis des cp edarevcrhmer nS ep an celein ame « 115, 000 
AI SGOU COLIN, oor eae: foe eee it ae wane sae ade bec anncek on uauaSusrmeecepaesabeees 85,000 
416 | The Production of Cigar-leaf Tobacco in Pennsylvania...........-.-.---.-+- bees ast 30, 000 
417 } Rive Culture... vcuccateccusdncturscccecccdevccncesscedocdascabescecesadsccccctuses 25, 000 
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New Farmers’ Bulletins issued during the fiscal year ended June 80, 1911—Continued. 


Total 
oon Title of bulletin. number 
, of copies. 
#18: | Game Tawa for 1910s ss cccess Jb. tenn Shee cece otummescodpesee-- deepens bat >eomenense 85,000 
419 | Experiment Station Work—LIX . .... 2... cence nen e nen nee eee cece eee sensncccccces= 30,000 
420 | Oats: Distribution and" Wses. lal. 2520s ck sr cod. Silesccssecs cceuuasoccah seme 30,000 
431:.|'Contro) of Blowiur Soils lasses satis eeioes we care eae weeile soles siaeieesiel = sin as Seine 25,000 
422 | Demonstration Work on Southern Farms. .............cccccacccccccccccncccccccess 50,000 
423 |, Forest. Nurseriés for Schools s22t2. s.3. 2050 Sede bes. cass Soc cesdsce ess dasedeaee 45,000 
494.) Oats: Growing the Crop... .. 22.2.0 2ct - sab pdb abe esse siecle sae ass sees aassien sie eee 45, 000 
425 | Experiment Station Work—LX........... mialp aaa aie ae PR RIC Esk sports 30,000 
426 | Canning Peaches on the Farm.............-.----02s-- eee ween nen n nsec n cence seceees 40,000 
427 | Barley Culture in the Southern States.........-...-..-. 2.0 see eens eens nce rn nee cenes 30,000 
428 | Testing Farm Seeds in the Home and in the Rural School.............-.--------+-- 50, 000 
429 | Industrial Alcohol: Sources and manufacture. .............-----2---2--22ceeeeeeeee 20,000 
430 | Experiment Station Work—LX1..........--.---2----- 0-2 - eee ee eee eee e eee eeeneee 20,000 
MBIT THE PeanWts ccc. cose a edsneswe tices s csscdccce ce aeenals uiclecwinle\e clei an™==is(s(n(=telelatemen 35, 000 
432 | How aCity Family Managed a Farm... ..........---ee- scene ence ene e cee nseeenes 40,000 
ABB | CADDO 5 cid ntsc wie sto ae oo wesc cee cen onde cs orenscceccanenadencncsecsiedeucscsnsesases 40,000 
434 | The Home Production of Onion Seed and Sets...............-.22-------2----- eens 30, 000 
435 | Experiment Station Work—LXJ........-.--.--.----- +--+ 22 eee ee eee eee nee ene 90, 000 
£56 is WinteriOatsdor the SOUthe ooo on sw cice me cic ccca cee sincce sues ncn su ialr alee 15,000 
437 | A System of Tenant Farming and Its Results................--.---------+--2-02- 30, 000 
488 | Hog HOuSeS> +: . . 222 2c 5. ss - oe ee ee eee ee eee ee ce ce cece reece ee eneenecsneeeecceseces 30,000 
439 | Anthrax, with Special Reference to Its Suppression..........----------------+++--- 30,000 
440 | Spraying Peaches for the Control of Brown-Rot, Scab, and Curculio..........------ 45,000 
441 | Lespedeza, or Japan Clover.........-------- +--+ 2-2-2 - eee eee eee eter e eee en enee 15,000 
449 | The Treatment of Bee Diseases... -..-.--- ee een e nn cen nc acm secswessels 30,000 
443 | "Barley: Growing the Crop---._.:.....-----------0-00-e--0-22-2--5---- 20,000 
444 | Remedies and Preventives Against Mosquitoes 90,000 
445 | Marketing Eggs Through the Creamery.....-...-...--.- 20,000 
446 | The Choice of Crops for Alkali Land.........-..-...-- 30,000 
AAT OURBGOS ooo an ate scissile in omer enim viele elalaisiain'nim=inlniee 30,000 
448 | Better Grain-Sorghum Crops..............---------- 20,000 
449"| Rabies or Hy drophobia.--2.2----cce-~scccenusiecees 64, 000 
450 | Some Facts About Malaria...-.-........-...-......- a 75,000 
451 | Experiment Station Work—LXII1.........-..-..-- ae 30,000 
452 | Capons and Caponizing 30,000 
453 | Danger of General Spread of the Gypsy and Brown-Tail Moths Through Imported 
WWTRODY) STOCKS Sept. Ls aia age alae sic nee wide 2 mae teas sindaleesiacic «jnin'n=(ie = at ee siaacinials 50,000 
456 | Our Grosbeaks and Their Value to Agriculture. ........ 0.22.00. 2 2 een esa aneswe--ee- 20,000 
otal’ (48 bulletins) fv.2 22.22. escec om od Ceeie see Sale ee eivlelnia'e = tala! =loin i= niatela ie open 2,054, 000 


THE YEARBOOK FoR 1910. 


The seventeenth volume of the Yearbook was issued May 10. It 
contained 28 articles, 49 full-page illustrations, 8 of which are colored, 
and 31 text figures in its 711 pages. The annual report of the 
Secretary, occupying the first 156 pages, supplemented by the statis- 
tical matter, found in the 211 pages of the Appendix, gives a more 
complete and comprehensive summary of agricultural conditions in 
the United States than can be found in any other single publication. 

The 320 pages devoted to the 28 articles contributed by members 
of the scientific corps of the department contain data upon many of 
the important questions now prominent in the public eye and equally 
vital to the country and city population both as producers and con- 
sumers of the agricultural soonaets of the nation. 

The volume is distributed principally by Senators, Representatives, 
and Delegates in Congress, the department’s quota being reserved 
for its volunteer correspondents. 


REVISED EDITIONS OF THE HORSE AND CATTLE BOOKS. 


Under joint resolutions of Congress, revised editions of the Special 
Report on Diseases of the Horse and the Special Report on Diseases 
of Cattle were authorized. The editions are limited to 100,000 copies 
each—70,000 for the use of the House and 30,000 for the use of the 
Senate. The Horse Book is now in press and will doubtless be issued 
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at an early date. The revised copy for the Cattle Book has not yet 
been submitted. The department will receive no quota of these 
reports, and therefore will have none for distribution. 


NUMBER OF PUBLICATIONS ISSUED DURING THE PAST 21 YEARS. 


The following statement shows the total number of copies of all 
publications of the department issued during the last 22 years, aggre- 
gating the enormous total of 223,572,467 copies: 


Publications of all kinds issued by the department, 1890-1911. 


Number Number Number Number 

Years issued. Years. issued. Years. issued. Years. issued. 
Pec se 11,9045300i 11" 1896-2 a5. 6,561, 700 || 1902....... | 10,586,580 || 1908........] 16,875,516 
Aen eiecds « 2, 833, 933 |} 1897........ 6,541, 210 || 1903....... 11, 698, 564 || 1909........ 17,190, 345 
if. a 2,348,797 || 1898........ 6, 280, 365 |} 1904....... 127421386" }| 1910-22... 25, 190, 465 
i oe Bi 446-1810 11899 oe Seco a| ee as070;9704|| 1905 een ena whoa oO odn molt esse. 27, 594, 877 
Lo ees 3,169,310 |} 1900.......- 7,152,428 || 1906....... 13, 488, 527 _—<—<$_$<_<_—_—_ 
1 ee 4,100, 660 |} 1901.......-| 7,889,281 || 1907.....-. 16, 746, 910 Total....| 223, 572, 467 


SALE OF THE DEPARTMENT’S PUBLICATIONS. 


The Superintendent of Documents of the Government Printing 
Office sold 183,577 copies of this department’s publications during 
the fiscal year, exceeding the sales of the previous year by 36,250, 
although the cash received by him was only $258.99 more than was 
reported during the fiscal year ending June 30, 1910. 

ile the publications sold ranged from small circulars to bound 
volumes of 1,300 pages, the large increase in the number of copies 
sold and the small excess of last year’s receipts over the previous 
year’s indicate that the demand for the small popular pamphlets pre- 
pared for the use of the general reader has greatly increased, and at the 
expense of the larger and more technical bulletins and reports, The 
average price per document was about 11 cents, a decrease of 14 cents. 

It is rather remarkable that 68,320 copies of Farmers’ Bulletins 
were sold by the Superintendent of Documents at 5 cents each, when 
millions were distributed free by the department and Senators and 
Representatives in Congress. 

The increase in the sales of the department’s publications within 
recent years is shown in the following table: 


Sales of agricultural publications by the Superintendent of Documents during the fiscal 
years 1906-1911. 


Number Amount Number Amount 


Years. ofcopies. | received. Years of copies. | received. 
WOR OE a cc dnwdasaiéer 47,745 $5; SBS. Le. PGOBE ce. Seas kek Pe teee 117, 218 $16, 293. 10 
Lt 7 See See ee 71,764 TO Bao oe) TOM) ces pc cee tb aes 147,327 18, 398. 18 


pi: te ie ppg te RAPES ey 2 94, 926 14, 174. 22 | WULL cengusesnesesscadecss 183,577 18, 657. 17 


It will be observed that the number of copies sold during this fiscal 
year was about 385 per cent of the number sold in 1906. 


AUTHORITY TO REPRINT. 


Under the operation of a provision of the law, the Superintendent 
of Documents can reprint and sell any publication, so long as there 
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is a demand for it, without any expense to the department, thus 
enabling his office to operate on a strictly business basis, paying for 
the reprints out of receipts from previous sales, and making no drafts 
on the department’s printing fund. Under this law applicants desir- 
ing or needing publications of the department can secure the same 
when the department’s limited editions are exhausted and it is not 
possible for it to order additional copies. 

In 1906 the Superintendent of Documents reprinted 43 publica- 
tions of this department, the total number of copies issued being 
slightly over 10,000. During the fiscal year ending June 30, 1911, he 
reprinted 663 different publications, issuing a total of 170,325 copies, 
an increase in five years of 1,700 per cent. 


Classes of agricultural publications reissued by the Superintendent of Documents during 
the fiscal year 1910-11. 


Class of publication. Number. | Copies. 
BOGGS on. eter cca s car caecee bh ceweckd veces Hoes qdee eee tl tcce ha RULe eee eee 305 95,825 
Circles sonee te eee none 10,900 
Unnumbered publications.......... 14, 300 
Experiment Station Records sas =Ae 300 
Farmers’ bulletins. 2 sot S3a¢ Juotie Gack coos a teek becc beth wed aes shea aoee ee 49,000 
TO 22 oo teens coe cocewh oe Scha cota ctisace oo acmanoerad tote eee 170,325 


The following table shows the agricultural publications reissued by 
the Superintendent of Documents, classified according to the main 
branch of the department which originally contributed them: 


Agricultural publications reissued by the Superintendent of Documents during the fiscal 
year 1911, classified according to the bureau or office originally contributing them. 


Bureau or office. Number. | Copies. 
Office of the Secretary:.4: <2. 5 525 ct qua cetetewack twos ses cet 7,100 
Bureau of Animal Industry 53 13, 100 

Biological'Suryeyos oso ae. Peek ese ea ese 4,7 
Bureatof Ghomistry., . 25 <2stsdeaccokt cab vcince caters ereesteret Ooeee ct ees oeen 14, 000 
Bureatlonr Entomology 22 J... a see Sccpcn swsc ees ence een ee ce ace reer nea een 20, 700 
Office of Experiment Stations 23,525 
MOTESE SEFViCO oe on so sss senscinsice pocs cm enencateot ce Cosdeetes sabe onee eee 11, 100 
Boureauof( Plant Industrys. sss Lee esa Raheem ne eeeoneeeosecee 13, 600 
Office of ‘Public Roads: 2.022 ssi252\-Cbnncclsiot ct sa eececaciee ees ce eee ereeeren Oneen nen 500 
Bureau of Soils.........-. 12, 400 
Bureau of Statistics... .. 400 
Weather Bureau........ - 100 
Office of the’Solicitor 25.3. i bs oe PSE eee 1 100 
Marmers’ bulletins: ci..5ci$mcenides 5 os shen ae coeeee nase oes Coe eee 49,000 
MoObal see est easel ce teh bin soe cehaes Suet eu ceb es da cee nc Ses eeee een: see 170,325 


Under the law of January 12, 1895, all remittances for publications 
should be forwarded to the Superintendent of Documents, Govern- 
ment Printing Office. By instructions conspicuously printed at the 
head of the Monthly List of Publications correspondents are advised 
to apply to that official when they desire to obtain any publications 
after they have been advised that the department’s supply is exhausted. 
Notwithstanding every effort to prevent it, money in payment for 
publications continues to come to this division, the amount received 
during the fiscal year being $1,797.87, an increase of $527.60, all of 
which was forwarded to the Superintendent of Documents by reg- 
istered mail. A careful record of all amounts so received and for- 
warded was kept in the division. 
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DEPARTMENTAL ORDERS. 


Several orders affecting the work of the division were issued during 
the year. The first, relating to reading the Congressional Record and 
the distribution of copies of bills and resolutions under discussion in 
Congress affecting the work of the department, is contained in the 
following letter: 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., December 5, 1910. 
Mr. Jos. A. ARNOLD, 
Editor and Chief, Division of Publications. 

Dear Mr. ARNOLD: The special duty of reading the Congressional Record for the 
purpose of enabling the Secretary, Assistant Secretary, and Chief of the Division of 
Accounts to refer readily to the subjects that may be under discussion in Congress 
affecting the work of the department is hereby assigned to your supervision, likewise 
the receipt and distribution of the bills and resolutions which, under the law, are 
furnished to the department. You will also be charged with procuring additional 
copies of bills, resolutions, and reports thereon when necessary, and you are particu- 
larly enjoined to restrict such number to the actual requirements, bringing to my 
attention any requests that you may receive from any bureau, division, or office for 
a number which, in your judgment, seems excessive. The Chief of the Bureau of 
Statistics, under whose direction these duties have heretofore been performed, has 
already been advised of the transfer of the same to you. 

Very respectfully, 
(Signed) James WILSON, 
Secretary. 


This work has been performed in the index section and, owing to 
the extra session of Congress, has been more onerous than usual. 


STYLE OF PUBLICATIONS. 


The second in the matter of time, relating to the new Style Book 
of the Government Printing Office, appears in the following letter 
addressed to the chiefs of bureaus, divisions, and offices: 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., February 15, 1911. 
Curers or Bureaus, Divisions, AND OFFICES: 

The department has received copies of the new Style Book of the Government 
Printing Office, containing instructions in regard to the form, size, style, composition, 
orthography, etc., to be followed in the publications of the Government. This manual 
is based upon the usage of the leading publishing houses and the preferences of the 
executive departments, and is dusoned to secure uniformity and economy in the 

ublication work of the Government. It is my desire that this Style Book be followed 
in all printing for this department, and I have so instructed the Editor and Chief of 
the Division of Publications, to whom all details of the publication work are intrusted. 

Very respectfully, 
(Signed) JAMES WILSON, 
Secretary. 


The carrying out of this order devolved upon the editorial section, 
and has resulted in a somewhat more uniform style in the various 
publications of the department, although there is still a sufficient 
amount of variety allowed to avoid a too rigid conformity to any 
one style and to permit an accommodation to the needs of the bureaus, 
as reflected in the illustrations and the style formerly followed in an 
established series of bulletins. 
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RECOMMENDATIONS OF THE COMMITTEE ON EFFICIENCY AND ECONOMY. 


Under data of June 14, 1911, the Committee on Efficiency and 
Economy appointed September 29, 1910, submitted its report, the 
recommendations in which were approved June 21, 1911, and the 
chiefs of bureaus, offices, and independent divisions, and the chief 
clerk of the department were directed to put it into effect at once. 

The recommendations of that committee changing or affecting the 
conduct of work in this division are as follows: 


Drafting.—(1) That the drafting work in the several different bureaus be not 
removed to a central division, because of the fact that, in the opinion of the com- 
mittee, such work serves an administrative as well as an illustrative purpose, and 
that any such removal would result in numerous embarrassments and would make 
the work ineffective. 

(2) That there be assumed to exist a better spirit of cooperation between the 
bureaus and the Division of Publications than now appears to exist. 

(3) That, generally speaking, the Division of Publications be called upon to make 
all ordinary drawings for publications. 

(4) That the term ‘‘ordinary drawings” be understood to exclude entomological 
and pathological drawings and others of a like technica] nature requiring specialized 
knowledge on the part of the employees executing them, also such as require to be 
done upon a moment’s notice, and such as require the continuous expert supervision 
of scientists. 

Editorial—(1) That the reading and revising of manuscripts by the bureaus be 
continued; that the bureaus be held responsible for the accuracy of statements and 
the form of presentation; that the Division of Publications conduct such review of 
manuscripts and reference to the various bureaus of the department as may be neces- 
sary from the standpoint of the Secretary’s office, and mark them for the Government 
Printing Office; it being understood that the Division of Publications makes no 
change in statement without the approval or knowledge of the bureau from which 
the proposed publication emanates. It is further recommended that the Division of 
Publications establish a uniformity of style in the publications of the various bureaus, 
and determine the form, size, type, number, and character of illustrations, the edi- 
tion to be printed of each publication, having the same authority with regard to 
job work of all kinds, with the object of securing economy and efficiency in the 
department printing. 

(2) That all proof reading, except such as is done by the author, be done in the 
Division of Publications. It should be understood, however, that any changes made 
by the author in the proof shall be made with the approval of his chief of bureau. 

(3) That all indexing be turned over to the Division of Publications. 

* * * * * * * 


(6) That it is not advisable that the employees of the so-called editorial forces of 
the bureaus should be transferred to the Division of Publications. 
* * * * * * * 


Photography.—(3) That some form of notes of exposure be used for the record and 
identification of photographs as an aid to the photographer in developing and printing. 

(4) That copying of maps by photography should be utilized to the fullest extent 
practicable, inasmuch as a great deal of work now done by draftsmen might well be 
done by photography. 

5) That the making of bromide enlargements be continued. 

3} That where the making of transparencies is continued this should be limited 
to offices where their exhibition will have an educational value to visitors, and not be 
merely for purposes of office decoration. 

(7) That the making of blueprints as an aid to construction work wherever they 
will serve, instead of bromide enlargements or lantern slides, should be encouraged 
to the fullest extent. 

(8) That extreme care should be taken through constant supervision and careful 
indexing to provide against unnecessary duplication in lantern-slide subjects or in 
making slides bearing only remotely upon the work of the bureau, also that safeguards 
and limitations be observed in the loan and sale of slides for the purpose of illustratin 
lectures; that loans should be made only where it is clear that they are to be use 
for educational purposes along lines followed by the bureaus themselves, 

* * * * * * * 


(11) That the manner of filing negatives should be made uniform throughout the 
department; that the negatives of all photographs produced for the publications of 
the department be turned over to the Division of Publications with all manuscripts 
submitted, and that all files of negatives be kept in fireproof vaults or cases. 
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(12) That no further steps be taken toward a centralization of all the photographic 
work in a general laboratory, but that those bureaus which find it convenient through 
proximity to the laboratory of Publications be authorized to make use of its facilities. 

Publications.—(1) That as a means of identification all publications and circulars 
of information, except instructions to employees, be given a serial number or form 
number, and that, whereas some of the bureaus now have circulars addressed primarily 
for information and use of employees within the bureau, some of which are distributed 
to miscellaneous applicants, these, as well as all forms of every description, should 
bear a serial number. 

(2) That all publications continue to be distributed by the Division of Publications, 
in accordance with the provisions of section 92 of the act of January 12, 1895, and that 
all requests for specific publications of the department be forwarded to the Division 
of Publications for attention, in order that by concentration of the distribution of 
publications and by centralizing the correspondence duplication and confusion may 
be avoided. Exception should be made, however, where special circumstances 
make a letter from the bureau desirable, as in cases where a bureau is cooperating with 
a State, municipal, or other official. 

(3) That the department turn over to the Superintendent of Documents all publica- 
tions, except a reserve of 25 copies, remaining undistributed after two years from the 
date of issue, to be sold by him under the law. This action is believed to be necessary 
in order to prevent the accumulation of documents and the rental of additional storage 
room. 

(4) That the Bureau of Animal Industry list, known as the ‘“‘general mailing list,” 
kept standing in type in the rubber-stamp section of the Office of the Secretary, be 
turned over to the Division of Publications and stenciled, to be used for mailing pub- 
lications when requested. The other lists of the bureau which are kept at the rubber- 
stamp section are for use in mailing service announcements, instructions to employees, 
circular letters, and a special list of southern newspapers which occasionally receive 
such information as the bureau may prepare relating to tick eradication, and may 
properly be maintained as at present; also, that each subdivision of the lists turned over 
to the Division of Publications be ‘‘keyed,’’ so that any name may be readily located. 

(5) That all lists of the Bureau of Statistics now in the rubber-stamp section be 
turned over to the Division of Publications. 

(6) The Biological Survey keep a card list from which it writes franks or addressed 
envelopes which are furnished to the Division of Publications for mailing such publi- 
cations as the Fauna, which are not for general distribution. This list is very small, 
and it would seem to be a waste of time and money to transfer it to the Division of 
Publications to be put on stencil. 

(7) That the List of Station Publications received by the Office of Experiment 
Stations be discontinued. 

(8) That all mailing lists be revised and brought up to date at least once in every 
two years. 

(9) That in all cases where franks or envelopes for special lists are addressed in a 
bureau or office, except letters of instruction to employees, they be sent to the Division 
of Publications for use in mailing the desired publications; and that no envelopes or 
franks, after being addressed in the Division of Publications, be forwarded to any 
bureau for the purpose of mailing any publication, press notice, circular letter, etc. 

* * * * * * * 


(11) That all publications that are to be sent to England, Germany, and France be 
forwarded through the Smithsonian Institution. 

(12) That all miscellaneous foreign letters requesting publications be forwarded to 
the librarian. This is advisable in order that the Librarian may ascertain whether 
the writers are in a position to exchange publications. If not, the letters should be 
turned over to the Division of Publications for attention and reply. If the writer, in 
the opinion of the Librarian, should receive the publications requested, an order will 
be sent to the Division of Publications and the letter answered by the Librarian. 

Publicity.—(1) That each bureau take special pains to inform the Division of Publi- 
cations, by personal call or memorandum, of any feature of its work that may be of 
public interest. 

(2) That all press notices be headed ‘‘U. S. Department of Agriculture, Office of the 
Secretary,’’ and be approved by the Secretary before being sent out. 

(3) That all mimeographing, addressing of envelopes, and the actual mailing of such 
notices be done by the Division of Publications. This should not, however, include 
lists which are not in type and which are used but once or twice a year. 

(4) That all mailing lists for such press notices be concentrated in the Division of 
Publications, subject to the same exception as in the preceding recommendation. 
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EDITING. 


The magnitude of the work devolving upon the editors is apparent 
when the vast number of publications issued and the enormous 
amount of miscellaneous printing required by the department are 
taken into consideration. The ticitien are comparable to those of 
editors in a large publishing house, and involve expert knowledge and 
experience. They examine and report upon the numerous manu- 
scripts submitted and prepare them for publication in suitable as well 
as the most economical form. In the progress of the work it is cus- 
tomary to consult with the author of the contributing bureau, with 
the view to perfecting the manuscripts and expediting their publica- 
tion. The same vigilance is exercised in regard to miacellen aie 
printing. Every detail is carefully considered and every possible 
economy effected so as to secure for the department the largest 
amount of printing from the available fund. 

The policy of keeping the chiefs of bureaus informed concerning the 
scope and character of all manuscripts submitted for publication has 
been continued, with satisfactory results. This feature of the work 
involved consultation with authors of manuscripts and with the 
chiefs of the bureaus in which the manuscripts originate. This duty 
and the frequent necessary visits to the Government Printing Office, 
to assist in settling questions and difficulties which arise in connection 
with the printing of the department’s publications, added to supervis- 
ing the work of his assistants and keeping the necessary records of the 
progress of the manuscripts, occupied a considerable portion of the 
time of the assistant chief who is in charge of the editorial office. 

Considerable time was devoted to the job work of the department. 
Advice and assistance was given in the preparation of blank forms and 
other classes of work. In many cases large savings were effected in 
the cost by reductions or changes in the shape or size of proposed jobs, 
thereby eliminating waste in cutting the paper. Often the quality of 
paper was changed when a cheaper grade would serve the sae so as 
well as the more expensive. All proofs of job work were read in the 
division. 

Many calls for the compilation of matter, for the preparation of 
abstracts and press notices, and for the production of original matter 
on a wide variety of subjects have been promptly and satisfactorily 
met. Perhaps the most striking feature of the editorial work was its 
success in promoting economy. Many manuscripts were reduced in 
size; the illustrations were limited to those absolutely necessary to 
elucidate the text; and the tabular matter was greatly condensed. 

The use of more durable paper for some of the publi ations of the 
department has been considered, with the result that £0 per cent rag 
paper is now being employed for the regular bulletins which do not 
contain any half-tone text illustvations. This will insure the per- 
manent preservation of the department’s most valuable publications, 
and at the same time the weight of the bulletins will be considerably 
decreased. For those bulletins that contain half-tone text illustra- 
tions 120-pound paper has been selected, the heavier 140-pound 
paper having been eliminated. For publications issued in_ large 
editions a much lighter paper, namely, 40-pound machine finish, has 
been adopted, reducing the expense as well as the weight by a little 
more than one-sixth. 
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The economy effected in this line of work, however, is notconfined 
to the manuscripts and illustrations as submitted; for the division’s 
stand in favor of economy in publication work has exerted ahealthful 
influence throughout the department, tending to a more careful prepa- 
ration of the manuscripts, a more careful selection and elimination of 
illustrations, and less changes in galley and page proofs in the various 
offices where the publications originated. 

It is well understood by those experienced in editorial work that 
it is an impossibility to show in detail and in a numerical way the work 
done by an editorial staff—to give statistically the amount of work 
done on a manuscript, whether printed or rejected, or to express in 
dollars and cents the amount saved by reductions, rearrangements, 
eliminations, or other improvements made in a manuscript or by 
withholding its publication entirely. In fact, much of the miscel- 
laneous work of the editorial office is of so varied a character that it is 
impracticable to even keep a record of it. Nevertheless, the follow- 
ing tables, presenting a complete statement of the publications 
issued by the department, will, by the great bulk of printed matter 
issued, give a fair idea to the ao ecvictindd man of the large amount of 
work demanded of the division’s small editorial force. 

The editors are crowded into one large room, together with book- 
cases, card cabinets, and pamphlet cases, so that there is too close 
proximity of desks, and too much noise from typewriting machines 
for sustained concentration of thought upon their work and the pro- 
duction of the best results. Added space would not only result in 
convenience and comfort to the editors, but would greatly increase 
the output, equal to at least one hour per man per day or the equiva- 
lent of an additional editor, who is already a pressing necessity. 


SUMMARY OF PUBLICATIONS PRINTED. 


Publications issued by the department during the fiscal year 1911, classified according to 
the bureau, division, or office contributing them. 


ALL PUBLICATIONS EXCEPT FARMERS’ BULLETINS. 


New. Earlier issues reprinted. Total. 
Bureau, division, or 
office contributing 


publications. Aer Pages. | Copies fe Pages. | Copies poe Pages. | Copies. 

Secretary’s office: 
Congressional. .... 46 | 4,456 212500032. SSeeoe eee sie eree eens 46 | 4,456 212,000 
Departmental... 585 | 1,767 | 6,422,600 178 287 191, 250 763 | 2,054 | 6,613,850 

Division of Accounts... 2 76 Dy 200 [omen ae el nae cinee tects aaette 2 76 5, 200 
Bureau of Animal 

HOUSE... 050 ue seee 102 | 2,653 420, 900 38 951 105, 750 140 | 3,604 526, 650 
Biological Survey..... 14 602 58, 500 9 634 15,000 23 | 1,236 ; 
Bureau of Chemistry... 33 808 129,750 14] 1,358 18, 600 47 | 2,166 148, 350 
Bureau of Ento- 

MOOG: 5.5 Ak 65 | 2,253 187,000 59 | 1,639 139,000 124 | 3,892 326, 000 
Office of Experiment 

Stations. es. ee 79 | 4,182 401, 600 29 991 268, 500 108 | 5,173 670,100 
Forest Service........ 31 1,078 238, 100 71 1,367 209, 000 102 | 2,445 447,100 
Wb | 07h se ee a 13 358 DL; OG |eare ce | taca cee clsccccee eee 13 358 11,500 
Bureau of Plant In- 

SIMISUDV. ate coc a eos 69 | 2,832 | 1,077,800 41 933 959, 000 110 | 3,765 | 2,036,800 
Division of Publica- 

nf) 1 oe oa 38 297 | 4,617,000 4 364 30,000 42 661 | 4,647,000 
Office of Public Roads. 4 134 34, 500 5 67 16,000 9 201 50, 500 
Bureau of Soils. .....-. 21 1,137 57,700 2 54 4,000 23 | 1,191 61,700 
Bureau of Statistics... 20 703 | 2,241,000 v4 14 5,000 22 717 | 2,246,000 
Weather Bureau...... 83 | 4,728 299.127 1 15 500 84 | 4,743 299, 627 


Total.........-.| 1,205 | 28,064 | 16,414,277 453 | 8,674 | 1,961,600 | 1,658 | 36,738 | 18,375,877 
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Publications isswed by the department during the fiscal year 1911, classified according to 
the bureau, division, or office contributing them—Continued. 


FARMERS’ BULLETINS. 


New. Earlier issues reprinted. Total. 
Bureau, Division, or 
office contributing 
publications. Num- 


— LC - 


Num- 
ber. 


Num- 
ber. 


Pages. | Copies. Pages.| Copies. Pages.| Copies. 


Bureau of Animal 


Industry 4. < 222- sacs 7 173 320,000 1,095,000 387 | 1,152} 1,415,000 
Biological Survey..... 2 61 105, 000 90, 000 9 268 195, 000 
Bureau of Chemistry-. 2 72 40,000 270,000 7 176 310,000 
Bureau of Ento- 

MOlOPY...e tes suss = 5 120 280,000 210, 000 16 478 490, 000 
Office of Experiment 

Stations 2..cu-2 6 9 253 420, 000 2,525,000 92 | 3,023 | 2,945,000 
LOCOS REST SPS EST ap 2 Pane RR | ate Sener ee ERR 75, 000 5 155 75,000 
Bureau of Plant In- 

austry2-: -c<be:<2.0 22 641 864, 000 2,270,000 109 | 2,956 | 3,134,000 
Division of Publica- 

AD TIS ee Sse SEES SS REE EE hed ae ne deeatre 105,000 4 143 105,000 
Officeof Public Roads-|\_. 25 3525.2. ease ee 400, 000 6 166 400,000 
Bureau of Soils.....-.- 1 23 25,000 80, 000 7 176 105,000 
Weathen Bureau. .-s2| 5. cect 2s ss naos. acme 45,000 3 89 45,000 

Total 2 .sco.cse 48 | 1,343 | 2,054,000 7,165,000 295 | 8,782 | 9,219,000 


ALI PUBLICATIONS, INCLUDING FARMERS’ BULLETINS. 


Secretary’s office: 


Congressional. .... 46 | 4,456 212; 000 |. Sebel oot an enorme ote 46 | 4,456 212,000 
Departmental... .. 585 1,767 6,422,000 178 287 191, 250 763 2,054 6,613,850 
Division of Accounts. 2 76 SF Q00b ack. AlSek hg. |e See eee 2 76 5,200 


Bureau of Animal 
InduUstrys..sos22<0 << 
Biological Survey..... 
Bureau of Chemistry... 
Bureau of Ento- 
MIOLOLVisisoee co ce Ae 
Office of Experiment 
StqOuS sone deatec = 


2,826 740, 900 68 | 1,930 | 1,200,750 177 | 4,756 | 1,941,650 
663 163, 500 16 850 105, 000 32} 1,513 268, 500 
880 169,750 19 | 1,462 288, 600 54] 2,342 458, 350 


2,373 467,000 70.|, 1,997 349, 000 140 | 4,370 816,000 


4,435 821,600 112 | 3,761 | 2,793,500 200 | 8,196 | 3,615,100 
1,078 238,100 76 | 1,522 284,000 197 | +2,600 522, 100 


DIS: 55 aciere Sonne 358 1 BOOMS 2 - an a fame tis east sisceteeieeee 13 358 11,500 
Bureau of Plant In- 

dustry 2. & ee ee 3,473 | 1,941,800 128 ; 3,248 | 3,229,000 219 | 6,721 | 5,170,800 
Division of Publica- 

NDS eee 297 | 4,617,000 8 507 135, 000 46 804 | 4,752,000 
Officeof Public Roads. 134 34, 500 11 233 416,000 15 367 450, 500 
Bureau of Soils. ...-... 1,160 82,700 8 207 84,000 30 | 1,367 166, 700 
Bureau of Statistics... 703 | 2,241,000 2 14 5,000 22 717 | 2,246,000 
Weather Bureau...... 4,728 299, 127 4 104 45, 500 87 4, 832 344, 627 


29,407 | 18,467,677 | 700 | 16,123 | 9,126,600 | 1,953 | 45,530 | 27,594,877 


The detailed statement showing the number of publications, by 
bureaus, divisions, and officers, received and distributed during the 
year will appear in the report to Congress, the printing of which is 
authorized ne law. 

INDEXING. 


The available index was changed to some extent during the year 
to meet the change in the policy of distributing the department 
publications under which nearly all publications are sent free to 
all applicants while the supply lasts. An indexed list was added 
in a separate case from which books can be quoted for sale by the 
Superintendent of Documents, and it is proposed to add to this all 
the cards showing books unavailable here but for sale by that offi- 
ane This will relieve the available index and make it easier to 

andle. 
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The general index is growing rapidly, and it is hoped an opportu- 
nity will soon be found to overhaul it and make it more complete 
and useful. The demand for its use has grown slowly, and it seems 
very desirable that its advantages should in some systematic way be 
drawn to the attention of students and writers throughout the 
department at least, if not throughout the country. 

There is reason to hope that it will in time sufficiently prove its 
usefulness to justify having it printed on cards and distributed 
generally. Before this is done, however, it must be completed, 
revised, and perfected. 

The most important change in policy in the history of the section 
was foreshadowed at the close of the fiscal year. This was the 
decision of the Secretary that all indexes for department publica- 
tions should be made here, and it is hoped a good report can be made 
in this for the current year. The indexes made for such books 
during the fiscal year 1911 have been much the same as previously, 
including indexes of the Yearbook and other general publications 
ang a few indexes of bulletins prepared in the bureaus, divisions, and 
offices. 

The writing of letters on general requests for publications ran per- 
haps a little heavier than in any previous year, the total number 
of letters being 8,017. The orders made in connection with these 
letters number 12,026. The number of index cards prepared was 
21,829, and the number of copies made was 45,767, making in all 
67,586. 

The circulars of the division carrying lists of publications for dis- 
tribution, Nos. 2, 3, and 4, were replaced near the close of the year 
by circulars for each separate branch of the department, and the 
older lists are no longer issued. But Circular 1, Organization of 
the Department, and the Monthly List of Publications are still com- 
piled and edited here. 

The work of the current year will include a revision of Bulletin 3, 
of the department, already begun, and the compilation of a supple- 
ment to Ballotin 6, the complete list of the department books. so 
a general index for the Yearbooks 1906-1910 will be prepared, to be 
printed as a bulletin of this division. 

A considerable portion of the time of the assistant in charge of 
indexing is occupied in examining and rating papers for the United 
States Civil Service Commission. 

The space assigned to the index section is 418 square feet. Three- 
fifths of this is taken up with file cases, bookcases, desks, and tables 
necessary to the transaction of the business sent there. The 
remainder, 169 square feet, is divided between necessary passways 
through the room, which are often as narrow as 18 inches, and the 
10 persons regularly employed in the work. Another room equal in 
size to that now occupied is urgently needed to provide adequate 
quarters for this branch of the work. 


ILLUSTRATING. 


During the year 1,566 drawings were prepared by the three drafts- 
men, as compared with 1,460 in the preceding year. Many of these 
drawings were either large or intricate, and sometimes both, requiring 
an unusual amount of time and care, so that the numerical increase 
does not fully show the amount and character of the work done. 
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The growth of the photographic work has continued with no 
increase of force. The total amount of the output was 79,224 
pieces. The accompanying tables give in detail the drafting and 
photographie work, but can not convey an adequate idea of the 
constantly increasing demand upon this office from the other bureaus 
of the department, nor do they show the amount of labor and skill 
necessarily required to produce such technically and artistically 
correct illustrations. 

The additional space secured two years ago, comprising the entire 
attic floor of the old main building, made it aarti to increase the 
output, but there is still need of additional apparatus and conveniences 
and quarters better adapted to the class of work performed. Proper 
ventilation and cooling of the dark rooms are imperative and would 
result in a still more satisfactory showing. The output of this 
office is primarily intended to illustrate reports of investigations 
conte by the department’s scientific staff, and must be of the 
highest order, and as demands are constantly made upon fhe depart- 
ment for photographic prints, lantern slides, etc., prepared from illus- 
trations appearing in the department’s reports, negatives and original 
drawings of all such should be filed in this division. While some 
progress has been made in this direction, a great majority of the 
department’s negatives are still scattered among the offices in the 
different bureaus, and in the effort to comply with the increasing 
demands from miscellaneous applicants for photographic prints, 
lantern slides, etc., it frequently becomes necessary to devote much 
time to searching the files of the different bureaus of the department 
in order to locate and secure the negatives from which the prints and 
slides desired could be made. In many cases it is impossible to 
secure the original negative because of the unclassified condition of 
those in the possession of the bureaus and of the authors of the 
documents. 

The conditions emphasize the desirability of concentrating as far 
as possible all negatives and original drawings used in illustrating 
the department’s publications in this office, as directed by the Secre- 
tary’s order of June 21, 1911. A conference in advance of the sub- 
mission of illustrations with the expert in charge would result in 
securing the greatest possible volume of work for the least outlay of 
time and money. 


Drawings made during fiscal year 1910-11. 


Office of the Secretary.....-...-. 110 | Bureau of Entomology........... 86 
Bureau of Plant Industry........ 356 | Office of Experiment Stations..... 142 
Bureau of Animal Industry...-... 370 | Division of Accounts............. 35 
Bureau of Chemistry...-...-..... 94 | Division of Publications......... 114 
Bureau of Biological Survey...... 140 | Office of Public Roads............ 39 
Bureau of Statistics. ....../ccees 40 


Bureall Of SOUS. on. mschs ane mnaee me 40 Total ..s06 aimee seen cie ea taale 1, 566 
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Photographic work done for the different bureaus, divisions, and offices of the department 
and for the public during the fiscal year ended June 80, 1911. 


a fs |2 18 re 
g "biol SEO See Masog 2/3 (3 
a q |g [po |} eeles les i 8.l a) 2 bes 
Bureau, division, or office. aI a g eee bese esr | 5 g | UE 
= gl as > |2o0|S¢s z 5 °¢, 
tat Z 3 eS) b>) q 2 H 
2 a Sy gee a|| tz. 5 = a a | & 
o os J Ss 3 =] = ir) =) = 
> A 2 |e 4 A a) 5) a | 
Office of Secretary............... 23 el bapeaieerel ene ho 5 Oil PERE ce A aaBes Bese ce| boSceda bAGeoo 
Assistant Secretary.............- 649 44 100 28 8 2 Ses LER Se. SE 
Riel Clerks 2 5 2. Sccaucaclb anee Pe Ree 6 oye eee eee 200 12 73 200) cee 
Office of Solicitor...............- 20 |S 10: S52. s| ERS ease Saree 4 176 oe ode Pe Sone 
CHIEN SINC s-ns 52 aos Saas cok ee = os aes | Ine anes lanes -ce|-oacece} sete ebletenees G4 | .iao> aljake 28 Ecko 
HOISOMOleACCONMNES: sa csc ce a. |sesmscee|s tet ace) -sese-clacuvssc|case sal geeseaalesoeces SOO) | haa | eine eae 
Bureau of Animal Industry.....| 3,390 425 436 r/* Ip (peers 338 | 4,009 | 119 | 1,656 |...... 
PRO ICR ITE VOY ice a ace Samael a= ays ote Sloe = ae sel ae cin os Shee aie | ete cel ewe ee | obs mere PIs ates 5 oe = 
Bureau of Chemistry...........- 3,707 157 204 4 | Secale eee 296 oy eed wna [Seka 
Bureau of Entomology-...-....... 3, 037 309 289 108 12 UN besigaae | Nae 2 Dae Se 
Office of Experiment Stations...| 2,265 449 187 110 65 13 | 1,564 | 433 53) | oat-<n'e 
Division of Publications........ 2, 067 52 LAUTAN E. eo. 2 2f.| SERS 1 SO Tie Oe ee 70 
Bureau of Plant Industry....... 32,163 | 1,940 | 3,089 | 2,643 | 109 | 2,369 |....... 440)) 1 Ov to tee 
Office of Public Roads.......... 886 || -<<c<5% Dlas ocd sc| sand gdl ee aeeee 453 | 149 a cetera 
reat UM SOUS seen e aeeto tence olerint cas |aoeee se — | sae al nee ol aeeeeeg | enter (AER Ges BSbaase| s--5* 
Bureau of Statistics............. 18 1 26> fox ss dalhe ones 22 4] 101 P27 dh Ee 4 
DRINGIASISMh: bootie wceieee soe 1,977 GIG: [sees ee cc ce EES Ch Ba eee) (nie 720 boos ey ge a 
Summary of illustration work during the fiscal year ended June 80, 1911. 
Photographic work: 
APNCME LINGrirses tesels setae aa aninin nie pe wioee sencame Woke <enae at ace three 50, 223 
MEACR TARAS. Ucicto os cans Sa cane caw e a Dads Ue ceiebs che an cee aban oti 4, 494 
Weveloped (platestand films)? 2 Ses cee ke tees oo es aes Cane oe ce ccm cic 3, 674 
Broniige enlarementas Gof cs. 254s fb: Sk Chee = EG? Rate bie 3, 033 
Mounted (prints and enlargements)...............--.-. eee e ee ceeeceees 4, 926 
LT Sl ee Rigs eee anaes SMe nrc ee cas ah enamecarer oa, isc 6, 446 
SOMITE ROMMCES ats San sc nec eee eee lem na cite OMS fine Maps radiate wee & 1, 901 
MEAMPCHEESITC GN 5! 3... 20S SE CHAS OS Ace a hays Ste oe Ca a ete aaa 4, 228 
Ragterawiates:colared ics. Sck5 AES eE es ORE. es oe 229 
Reprocprimiig=ns fds o. Sqdaas 2b tees esis ha cetiebeteee tee 70 
79, 224 
Drawings, electrotypes, etc.: 
Number of requests for duplicate electros.............. 2... cece eee eeee 137 
Number of duplicate electros furnished to correspondents. ........-.... 1,252 
Number of illustrations printed or published, not including reprints. .... 1, 739 
Ntimiber Of GTaAWwINPS INIOCEs. 2 4. coe oc noes ea eo a oes ee eee 1, 566 


Two hundrea and twenty-four orders for photographic work, 
requiring the reproduction of 2,694 photographs, for which appli- 
cants paid the department $596.53, were made, and 1,252 duplicate 
electros were furnished to correspondents, for which they paid to the 
electrotyper the regular price per square inch. 


DISTRIBUTING PUBLICATIONS. 


There were on hand on July 1, 1910, 5,811,410 publications. Dur- 
ing the fiscal year ended June 30, 1911, there were received 25,635,272 

ublications. The number of copies received and the number on 
od July 1, 1910, made avaliable fer distribution during the fiscal 
year ended June 30, 1911, 31,446,682 publications, of which number 
25,591,555 copies were distributed, leaving on hand a balance of 
5,855,127 copies of publications of all kinds. Of the entire number 
of documents received, 16,304,908 copies were of the miscellaneous 
class and 9,330,364 copies were Farmers’ Bulletins. 
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Of the miscellaneous publications there were distributed 17,066,839, 
or 3,409,872 copies more than during the previous year, and 761,931 
more than were received from the printer, the excess, of course, 
being supplied from the number on hand July 1, 1910. The number 
on hand July 1, 1911, was 3,387,637 copies. 


DOMESTIC DISTRIBUTION. 


During the fiscal year ended June 30, 1911, there were available 
for distribution 10,972,206 Farmers’ Bulletins, of which 8,524,716 
copies were distributed—on requests of Members of Congress 5,474,079 
copies, and 3,050,637 copies on requests from miscellaneous appli- 
cants, leaving 2,447,490 copies on hand June 30, 1911. 

In addition to the Farmers’ Bulletins distributed there were sent 
out on orders of Members of Congress 1,112,000 Farmers’ Bulletin 
ists. 

Following is a statement showing the distribution of Farmers’ 
Bulletins for the year: 


Congressional distribution, 1910-11... i oacki os $202. aoe oe 5, 474, 079 
Miscellaneous distribution: 1910-=Mts.kece ba Ee aes eee 3, 050, 637 
Totalidistribution; [9l0=lle eee eon coe ieee see EE Reee eee Eee 8, 524, 716 


The receiving, handling, and distribution of over 25,000,000 pub- 
lications required laborious and painstaking work and it was accom- 
plished with celerity and remarkable accuracy. 

It affords me much satisfaction to state that although it was recently 
necessary by order of the building inspectors of the District of 
Columbia to change the entire arrangement for storing publications, 
that work was accomplished without any serious interference with 
the general work of distributing publications. The gigantic task of 
changing the position and rearranging the millions of publications 
that were on al in this office at the time could not have been 
accomplished except by systematic and conscientious effort. Dur- 
ing the period while the bins were being torn out and the new ones 
erected, the employees worked with exceptional energy and faith- 
fulness both day and evening. 


FOREIGN MAIL, 


An important factor of the work in connection with the distribu- 
tion of publications is that of the foreign-mail distribution. This 
entire work requires great care and accuracy. Recently, upon the 
recommendation of the Committee on Efficiency and Economy, the 
mail to England, Germany, and France is sent through the Smith- 
sonian Exchange. 

During the fiscal year 1910-11, 85,544 packages of mail matter, 
weighing 32,585.3 pounds and requiring $1,952.05 worth of postage, 
were sent through this office. hese figures do not include the 
6,222 packages, weighing 2,492 pounds, forwarded through the 
Smithsonian Exchange. A statement showing the amount of for- 
eign mail sent on the orders of the different bureaus, divisions, and 
offices, and giving the weight and cost of postage, etc., follows: 
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Summary for report of foreign mail for the year ending June 80, 1911. 
Neen ee eee eee ee eee ee ee ee eee _ LEEEEaEEEEEEE 
Sent through 
Packages requiring postage. |Sent under frank.| Smithsonian 


Bureau, division, or office. Institution. 


Tot Num- «1. |Num-| w,; 

Number.| Weight. | Postage. | “}.,. Weight. |" hor. Weight. 

Pounds. Pounds. Pound: 

Department library ..........-......... 13,154 | 6,298.8 | $503.91 | 3,036 | 1,295.7 6u1 301 
Division of Publications............-.-. 9,852 | 1,513.0 121.04 | 5,962 815.1 76 33 
Office of Experiment Stations.......... 9,495 | 6,954.0 556.32 | 2,931 | 1,466.3 | 1,012 434 
reat Ot CHEMMNSULY 2) o> cnc ass ee n° 7,786 | 1,988.8 159.11 | 1,880 527.5 916 286 
Bureau of Entomology..-.............-- 5,411 1,951.0 156.08 | 1,074 407.6 | 1,134 454 
Bureau of Statishics:-_... ./5.<....s.ccase- 3,881 720.6 57.65 243 81.3 209 84 
Bureau of Plant Industry...........-...- 3,784 1,490.1 119. 21 672 294.2 472 189 
Bureau of Animal Industry............. 3,573 | 1,703.1 136.25 640 327.8 677 271 
STEP AIN DT SOSH Sec one nwt sabes wln'e's(~'= 2,019 697.0 55. 76 200 91.7 382 153 
MANES SOLVICO ee ccna c ees atcinnssece sas 1,905 661.8 52.95 497 235. 5 440 202 
BAN DPICAOULVOY 2. ondab vase eweeemete as 991 393.0 31. 44 239 110.1 211 84 
Office of Public Roads. ................. 38 27.7 2.22 46 26.3 2 1 
Office of the Solicitor...................- 6 Fic DOGN|LE RS. S4ib o cai Se l- veebteele bo seets 
Office of the Secretary......-.........-- 1 6 -05 6 1 ES fe 
Total for fiscal year 1911.......... 61,896 | 24,400.2 | 1,952.05 | 17,426 | 5,692.3 | 6,222 2,492 
Total for fiscal year 1910................ 84,076 | 28,870.8 | 2,572.52 | 26,027 | 7,979.7 585 1,951 

Decrease during fiscal year 1911...] 22,180 | 4,469.6 620.47 | 8,601 | 2,287.4 | () (@) 


a 


1 Shipments through the Smithsonian Institution exceeded last year by 5,637 packages, 540 pounds. 


Packages sent abroad during fiscal year 1911. 


Item. Number.| Weight. Postage. 
Pounds. 
Packages sent under postage (Canada, Cuba, and Mexico not included). 61, 896 24, 400.2 $1,952.05 
Packages sent under frank (Canada, Cuba, and Mexico).......-.------ 17,426 5, 692.3 None. 
Packages sent through Smithsonian exchange...........---.+-+------- 6, 222 2,492.0 () 
Granta talent sto one o ewer acess madness scenes ene tess lesser saio 85, 544 32, 584.5 1, 952.05 


1 The Smithsonian Institution is reimbursed from the department’s contingent fund at the rate of 
6 cents per pound. 


MECHANICAL DEVICES. 


The distribution of the enormous output of documents is greatly 
facilitated by the use of mechanical devices for addressing and mail- 
ing. There were run off on the adressing machines during the 
year ended June 30, 1911, 6,468,463 addresses. This includes the 
envelopes or franks for the Monthly List, Crop Reporter, county 
correspondent and township correspondents, and lists of the Bureau 
of Statistics, as well as the various mailing lists of the other bureaus, 
divisions, and offices of the department. There are now maintained 
on the addressing system 792,035 addresses, as follows: 


SICH Or CAI LUQUSUEG . * a. ere oe eee ae ee ei ee Beats hy. 
Bureau of Animal Industry, Dairy Division. ..-. 2-2. 0.0.4. Sood. ct ae neene 272 
Biological Survey 2.2.5. 2s Uo ls 2. eR Ae 880. 
Biumeant of Chemisty: -.¢ .2v6 see aba bt as ohi-5 heb suds ea fiene ss b-dee oes - a> 6, 759 
Bureau of Entomology... --..- -n-0ca== osatpae~s- uh - whee cab «eee aed 553 
MOTGRt SCLVICG 2... vas s'csnd woes oo eb wien ee ones oe erin Baa Gee «cia a ee aee 340, 582 
Wry nets na) ce nc nne Rhine ks veer ae ge ee ane aoe ewe heed na anaeere 1, 536 
Office of Experiment Stations... ........... 00.2 ccs eee e eect eens cee eceees 16, 818 
Division of Publicatiohe...i<0e7e. «e - asi leekou Leet. SN 245, 581 
Office:of Publie ROadsqa< 0) ¢..csclitenmegine se thie tees ses heer yore set 4, 253 
Bureau of Soils......... Been Ts ane Eee SS ee LS OC ay SR ae cat's 533 
IBtiroall Of MCALISUICR oto - nc co ee One ck oot ance eric sae wath pieatas <te is eieee 141, 994 
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The work of making removals and corrections on the various lists 
involves a great amount of careful and painstaking work; 86,161 
stencils were cut out during the year. In addition to the cutting, 
arranging, and filing of stencils, 5,631,652 circulars, Monthly Lists, 
and Crop Reporters were folded on the folding machines; 756,676 
congressional franks and 305,589 sheets of paper furnished by the 
various bureaus, divisions, and offices of the Asprrtcittad were cut on 
the hand machine. There were prepared and reproduced on the 
duplicating machine 675 orders, circular letters, press notices, etc., 
ageregating 250,817 copies, and containing in all 311,000 different 
pages, 

MISCELLANEOUS CORRESPONDENCE. 


One of the most important branches of work is that of handling 
the great mass of miscellaneous applications from all parts of the 
country, of which 527,460 were received. The assorting and pe- 
rusing of these requests and indicating the particular publications 
to be mailed in each case and the addressing of the envelopes are 
intrusted to a force thoroughly familiar with the publications of 
this and other departments, as well as those of the various experi- 
ment stations and State departments of agriculture. An effort is 
made to satisfy the public and at the same time prevent wasteful 
distribution of the department’s documents. Apylicare however, 
frequently ask for from 20 to 100 different cbhcanene but it is 
necessary to carefully select and send only a few which are believed 
to be of interest, as otherwise the distribution of publications would 
not be equitable, and the policy is to give every applicant a few 
publications rather than to furnish a large number of documents to 
a few applicants, and when the department’s supply of a publication 
is exhausted, applicants are referred to the Superintendent of Docu- 
ments, who, under the law of January 12, 1895, is authorized to sell 
them at a nominal price. 

Franks were written for 33,228 Farmers’ Bulletin orders received 
from other bureaus, divisions, and offices and filed in this office; 
166,224 cards and letter forms were mailed explaining that it was 
impossible to furnish the publications requested by the applicants. 

There was also maintained, in order to prevent duplication, an 
index of the persons who received the oabeak of the department 
for 1909. 

The number of applications for publications received is a reflex of 
the Monthly List and continues to increase steadily as the list grows, 
but during the past year the work has been kept up to date. 

The distribution work of this office absolutely requires an increase 
of space, as at present, although the stock is arranged in as system- 
atic and compact a way as possible, there is insufficient room for 
the proper storing and distribution of publications, it being necessary 
to store many miscellaneous publications at a great distance from 
the mailing room, thereby consuming a great deal of time that the 
employees might use in actually assembling the publications. 

ven after complying literally with the recommendation of the 
Committee on Efficiency and Economy of this department by reduc- 
ing the stock of publications which have been published two years 
or more to 25 copies, the natural increase of the publications of 
the department based upon the increase of last year will soon offset 
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the space thus gained and will not permit the expansion of the 
machine room, which is badly oadladl At rush periods of work, 
for instance, when the Crop Reporter and Monthly List are being 
folded, envelopes for one or more large lists are being run off on the 
addressing machine, and press notices or circular letters are being 
produced on the duplicating machine, the members of the force are 
greatly handicapped by the insufficient space for proper storing of 
envelopes and publications incidental to iho work. 


WORK OF HE DIVISION FOR 1912. 


The work during 1912 will be the same as heretofore, and an effort 
will be made to perform it more promptly and efficiently and to 
increase the division’s helpfulness to the department and its useful- 
ness to the public. 

The division’s expert knowledge in regard to printing and binding 
and to publication work generally will continue to be exercised to 
secure the largest and best results from the available appropriation. 

The same careful attention will be given to the distribution of 
documents. From 2,500 to 3,500 applications for published infor- 
mation are daily received by this office. The selection of those that 
should be sent in order to give the applicant the desired information 
is one of the most important duties and responsibilities devolving 
upon the division. It is only by the exercise of discretion, based 
upon a familiarity with the subject matter, that an equitable and 
economical distribution of the department’s publications is insured. 


RECOMMENDATIONS FOR 19138. 


The enormous volume of work devolving upon the division calls 
for the best efforts of the employees, and their fidelity and efficiency 
are to be commended. There should be a readjustment of salaries 
in order that all those rendering conspicuously efficient service may 
receive the compensation to which t ey are justly entitled. Both 
clerks and laborers are constantly leaving the division to accept bet- 
ter positions in other bureaus, divisions, and offices. Such changes 
interrupt the business of the office and detract from the availability 
of the force. This was apparent to the Committee on Efficiency and 
Economy, which, after careful investigation, strongly recommends a 
minimum salary of $900 for all employees doing high-grade clerical 
work. There are some first-class stenographers receiving $720 and 
$840 per annum, and some clerks at the same salaries who should be 
promoted to $900 and even $1,000, and there are other efficient clerks 
whose work is of such character as to entitle them to $1,400, and it is 
urgently recommended that this adjustment be made in order to 

lace them on an equality with clerks doing similar work elsewhere 
in the department. The salaries of those employees whose duties 
are largely administrative or supervisory should be increased to 
$1,600 or $1,800. 

The recommendation is renewed for an increase in the salaries of 
the assistant editors. The work performed by them is of the highest 
character, involving great responsibility and expert knowledge and 
experience, such as in a private reliable publishing house would com- 
mand much higher compensation than they now receive, and in 
which there has been no increase for several years. 
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Two or three additional skilled laborers are urgently needed in 
connection with the distribution of documents. They should be 
provided at the earliest practicable date if the division is to main- 
tain its present reputation for promptness in getting out the publi- 
cations to the people. ’ 


USE OF OUR PUBLICATIONS BY SCHOOLS AND UNIVERSITIES. 


The demand for the department’s publications for use in schools 
of all grades and also from universities continues to increase and is 
far beyond our ability to supply. An effort is always made to furnish 
a limited number for this excellent use. Millions of publications, 
especially Farmers’ Bulletins, could be placed in the hands of the 
youth of.the country who are interested in agriculture and kindred 
subjects, and it is believed that such distribution of them would 
encourage agriculture and increase the prosperity of the Republic. 
An increase of the appropriation with this object in view is worthy 
of serious consideration. 


PUBLICATIONS FOR RESTRICTED AREAS. 


A study of the mass of correspondence daily received in this office 
shows there is an increasing demand for information relating to a par- 
ticular locality or section of the country, which it is often difficult to 
supply because of the general character of many of our publications. 
The appropriation for Farmers’ Bulletins provides for publications 
adapted to different sections of the country, and it is gratifying to 
state that many of the bulletins now submitted for publication have 
been prepared with the view to their distribution in a restricted sec- 
tion. If this were the established policy of the department the bulle- 
tins would prove more valuable, and there would be no waste which 
now results from sending out a bulletin general in scope and character, 
which is only partially applicable to a State or locality whence the 
request comes for information. It would be much more economical 
also to print brief bulletins for restricted areas. 


A FARMERS’ BULLETIN FOR EACH STATE. 


During the last two years there has been an increasing demand for 
information in regard to the agricultural possibilities, physical char- 
acteristics, soils, etc., of the different States. The ail surveys give 
much of this information, but the editions are limited by law to 1,000 
copies, and they are expensive. It is believed that a series of Farmers’ 
Bulletins, one for each State, prepared in a very popules way, giving 
the information generally sought, would meet the popular demand 
to the best advantage. Such a series would be very popular and use- 
ful, and it is reeommended that the subject receive careful considera- 
tion. 


ABOUT 100-PAGE PUBLICATIONS. 
Under the provisions of the printing bill now pending in Congress, 


it will be possible for the department to procure not exceeding 2,500 
copies of any publication exceeding in size 100 octavo pages. For 


DIVISION OF PUBLICATIONS. 637 


ears the department has been restricted to 1,000 copies of such ae 
Reciiona, which number is insufficient to supply the regular lists, 
leaving none for general distribution. In many cases these bulletins 
have been of very great importance, and the inability to distribute 
them more generously has been a great hardship to the department, 
and the people have been deprived of valuable information. It is 
hoped the provision will prevail. 


REMITTANCES FOR PUBLICATIONS. 


Under the regulations, all money received by the various bureaus, 
divisions, and offices in payment for publications is turned over to this 
office for transmission to the Superintendent of Documents, who alone 
is authorized to sell Government publications. ‘The amount of money 
received by the department has greatly decreased in the last year, and 
yet, nothwithstanding the instructions printed on the Monthly List of 
Publications, money is occasionally forwarded to the department in- 
stead of to the Superintendent of Documents. If all money sent by 
mistake to the bureau in which the publication originated was 
promptly turned over to this office, the cause of the complaint of delay 
on the part of the remitters would be avoided. 


INSUFFICIENT SUPPLY OF YEARBOOKS. 


For several years the department’s allotment of the Yearbook has 
been insufficient to supply its correspondents, especialy those of the 
Bureau of Statistics. The reports of these voluntary correspond- 
ents are the original and most important basis of the department’s 
crop reports. ‘There is no compensation for this valuable service 
other than occasional publications of the department. They all want 
and should receive the Yearbook, but to supply them all would re- 
quire 50,000 additional copies, or 80,000 for the use of the department. 
To secure this number an amendment to the law of January 12, 1895, 
would be necessary, and an increase of $30,000 in the fund for print- 
ing and bi..ding would be required. Such amendment and increase, 
if made, would undoubtedly inspire better service from the corre- 
spondents who could thereby be supplied with the publication. 


INCONVENIENT AND CONGESTED OFFICE ROOMS. 


Larger and more convenient quarters are urgently needed for the 
division. It ought to be housed in one fireproof building large enough 
to accommodate all the sections of the work. . At present the main 
or administrative office is on the first floor of the old building; the 
editorial and indexing rooms on the second floor are too small; the 
rooms devoted to drafting and photography are on the fourth floor; 
while the distribution of the documents is made from a building two 
squares away. If all the work were concentrated in one building, 
erected for the special accommodation of the division, close super- 
vision would be possible, time and labor now unavoidably wasted 
would be saved to the Government, and the business and efficiency . 
of the division would be increased. It is earnestly hoped that such a 
separate building in which to house the division may be provided. 
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REPORT OF THE CHIEF OF THE BUREAU OF STATISTICS. 


U. S. DEPARTMENT OF AGRICULTURE, 
BuREAU OF STATISTICS, 
Washington, D. €., September, 12, 1911. 
Sir: I have the honor to submit herewith the report of the Bureau 
of Statistics for the fiscal year ended June 30, 1911. 
Very respectfully, 
Vicror H. O-mMsrTep, 
Chief of Bureau. 
Hon. JaAmMEs WItson, 
Secretary of Agriculture. 


INTRODUCTION. 


The organization of the Bureau of Statistics during the year 
ended June 30, 1911, and the character of the work accomplished 
were the same as in the immediately preceding years, as fully 
described in the annual reports of this bureau. During the year, 
however, certain lines of work have been accomplished not varying 
in character but somewhat broader in scope than heretofore, as set 
forth in the statements which follow of work accomplished by the 
bureau and the different divisions thereof. 


CROP-REPORTING SYSTEM. 


An important feature was added to the crop-reporting system 
of the bureau, in accordance with the plan mathand in our report 
for last year, to wit, the quantitative interpretation of the figures 
indicating the condition of growing crops for which quantitative 
estimates are made at the close of each year. The significance of 
the condition figures from month to month of the growing crops 
involved have been shown by their translation or mterpretation 
into figures indicating the yield of such crops as promised by the 
condition reports. 

Before such official interpretations were made, the condition 
figures were subject, in past years, to many differing interpretations 
both by private and commercial interests, some of which were 
undoubtedly made for speculative purposes, the idea being to 
influence improperly the course of prices. Since the official interpre- 
tations have been made, during the past year, the private interpreta- 
tions have practically ceased, those emanating from this bureau 
being accepted in practically all quarters as the fairest and most 
authentic figures possible to be based on the condition reports. 

It should be said, in passing, that of the leading crops, for which 
quantitative interpretations of condition figures are made, all are 
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included except the cotton crop. In the case of cotton it is impossi- 
ble to interpret the condition figures because of the fact that an 
important element, necessary to such interpretation, is lacking, 
to wit, the abandoned acreage of cotton. This can not be ascertained 
until the close of the season, and it has been found impracticable 
in its absence to translate, quantitatively, the figures showing the 
condition of the growing crop. 

During the past year the chief of bureau was designated by the 
Honorable Secretary of State as a delegate to the General Assem- 
bly of the International Institute of Agriculture, which convened 
at Rome, Italy, on May 14, 1911. The results of the General 
Assembly are set forth in the report to the Department of State 
by the American delegates, and it is therefore hese unnecessary 
to go into this matter at this time. 

The chief of bureau was directed by the Secretary of Agriculture 
to visit various countries in Europe at the conclusion of his duties 
at Rome for the purpose of securing information which it was believed 
would be of value to our crop-reporting service. 

The data gathered in the few countries visited before returnmg 
to Washington were of a negative character, but are fully as valuable 
as though they had been positive in their nature, inasmuch as they 
show, beyond doubt, that the crop-reporting systems of the European 
countries visited contained no features or covered no range better 
or broader than embraced by our system; in fact, it was found 
that, as far as the investigation extended, the system prevailing in 
the Department of Agriculture of the United States, which has been 
in operation many years, is far in advance of that of any other 


country. 
ORGANIZATION. 


During and at the close of the fiscal year the bureau consisted of 
three principal divisions, in Washington, in addition to_the offices 
of the Statistician and of the chief clerk, to wit, the Division of 
Domestic Crop Reports, the Division of Production and Distribution, 
and the Division of Research and Reference (formerly known as 
the Editorial Division and Library). 

The service outside of Washington embraces a State statistical 
oes in each State, and a force of special field agents, the number 
of State statistical agents at the close of the year having been 46, 
and the special field agents numbering 18. Since the close of the 
fiscal year a small addition to the appropriation for the bureau by 
the last Congress has enabled the appomtment of one additional 
State statistical agent in Arizona, and two additional special field 
agents. The latter two appointments have enabled us to make a 
new subdivision of territory in certain sections where that covered 
by special field agents during the past fiscal year was too large for 
them to report upon adequately. 

As to the organization of the work outside of Washington it may 
be said, briefly, that each State statistical agent maintains a corps of 
voluntary unpaid correspondents throughout his State, who report 
to him monthly regarding the acreage, condition, or yield of crops 
dealt with, or the number, status, and value of farm animals. Based 
on the reports received by him and on his own personal knowledge 
and observation gained through a limited amount of travel (limited 
because available funds will not permit extensive travel) he renders 
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a report to this bureau at the close of each month upon the topics 
Handied during each of the specific months to which his reports relate. 
These State statistical agents are paid small salaries, and are only 
required to devote so much of their time to the work as is necessary 
for its proper performance. Their duties demand and they ought to 
be paid larger compensation. 

The special field agents are assigned to two or more States each 
and devote their entire time to the work. They travel within and 
throughout their respective territories gathering information from all 
dependable sources. They interview country merchants, implement 
dealers, country bankers, farmers, and all others in touch with or 
likely to have a knowledge of agricultural conditions. They are 
required to visit the growing crops in the fields and make personal 
inspection of their appearance and condition. Each of them has 
correspondents located in various sections of his territory who report 
to him at the close of each month from those parts of his district 
which he is unable to visit. Based on the knowledge thus gained, 
through personal inspection and interviews, and on the information 
derived arin their correspondents, the special field agents make 
reports monthly to the bureau, similar to the reports made by the 
State statistical agents. 

Reports both of the State statistical agents and special field agents 
regarding what are known as ‘‘speculative”’ crops (corn, wheat, oats, 
and cotton) are sent direct to ths Secretary of Agriculture and are 
held by him in a locked receptacle until the morning of the day on 
which each crop report is to be issued, when they are delivered to the 
Statistician for tabulation and computation. 

During the past year the work of inspecting and instructing the 
forces of State statistical agents and special field agents of the 
bureau has been carried on vigorously, with great benefit to the 
service. The assistant statistician of the bureau has been placed in 
charge of this branch of the work; his report is given further on. 

In addition to the sources of information enumerated above, the 
bureau has various lists of correspondents who report direct to 
Washington each month, the information they furnish being along 
lines identical with those covered by the State statistical agents and 
the special field agents. These correspondents are located in every 
agricultural county and township in the United States. They are 
divided into various classes, the reports of each class being tabulated 
separately and independently from every other class in the Division 
of Domestic Crop Reports, a report of the work of which during the 
past fiscal year follows. 

The methods and processes pursued in tabulating, computing, and 
arriving at the figures covered by the monthly crop reports of the 
bureau have been so fully described, in such great detail, both in 
reports of this bureau heretofore made and in the public press, that 
it is considered wholly unnecessary to set forth here what has been 
so frequently and elaborately explained. 

An appreciable portion of the time of employees of the bureau is 
consumed in the preparation of replies to letters of inquiry regarding 
agricultural statistics as well as other statistics bearing upon agri- 
culture. These inquiries are received from all classes of citizens, 
including professors in agricultural colleges, State officials, depart- 
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mental officials, Senators, Representatives, and others. As indi- 
cating the volume of this class of work it may be said that the records 
show 7,974 letters to have been press copied and mailed during the 
past fiscal year. 

The bureau also does considerable work along statistical lines in 
the way of computing and tabulating for other bureaus and offices 
of the Department of Agriculture. A record has been kept of the 
time devoted to such work and the cost of the same. For the past 
fiscal year the value of services of clerks while employed upon work 
for other bureaus and divisions of the Department of Agriculture 
amounted to $3,886. 


NEW FEATURES IN CROP REPORTER. 


In addition to the usual monthly crop reports, which appear regu- 
larly in the Crop Reporter, several new features have been added. 

In the August, 1910, Crop Reporter was published statistics of the 
values of lands, by States, upon which corn and wheat are grown, 
and the average size of fields. This report shows that the average 
value of wheat-growing lands in the United States in 1909 was $44 

er acre, being lowest in Alabama ($16) and highest in Illinois ($84). 

orn lands averaged in value $48 per acre, being lowest in Florida 
($11) and highest in Illinois ($100) per acre. The average size of 
fields varies considerably in the different States. The average corn- 
field is 31 acres in size, but only 3 acres in Vermont and Rhode Island 
and 55 acres in Nebraska. The average wheat field is 54 acres, but 
only 3 acres in Vermont, whereas it is 169 acres in California. 

A report upon the average wages paid to farm labor will be made 
annually hereafter. A statement appeared in the March, 1911, Crop 
Reporter of the wages paid in 1910. The average monthly wage for 
farm labor, without board, was found to be about $27.50, as com- 
pared with $22.14 in 1902, when the last preceding investigation was 
made; in the eight years there was an increase of about 24.2 per cent. 

The result of the investigation upon the cost of producing corn in 
1909 was published in the April, 1911, Crp Reporter; the results 
for wheat in thg May number, and the results for oats in the June 
number. This investigation made it evident that the cost of pro- 
ducing crops varies widely in different sections of the United States. 
The average cost per bushel of producing corn in the United States 
was found to be 37.9 cents (including rent charge), varying by States, 
from 30 cents in Iowa and South Dakota to 72 cents per bushel in 
Maine; the average cost of producing wheat in the United States, 
66 cents per bushel (including rental charge), varying by States from 
44 cents in Montana to 96 cents per bushel in South Carolina; the 
average cost of producing outs in the United States, 31 cents per 
bushel (including rental charge), varying by States from 23 cents 
per bushel in Montana to 56 cents in Connecticut. This line of 
investigation concerning the cost of producing crops will probably 
be continued. 

In the Crop Reporter for November, 1910, appeared a summary of 
the first investigation of the amount of damage done to each impor- 
tant crop in 1909, and the relative extent of each cause of damage. 
A similar inquiry has been made for 1910, and will probably be con- 
tinued hereafter. The results of this first inquiry show that, of the 
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total damage done to field crops in 1909, about 81.8 per cent is 
attributed to unfavorable climatic conditions, 4.8 per cent to plant 
diseases, 7.9 per cent to insect pests, 1 per cent to animal pests, 1 per 
cent to defective seed, and 3.5 per cent to unknown causes. 

A new feature has been added to the data given in the Crop Re- 
porter, in a monthly presentation of average temperature and 
Ber stpn by States. The figures are furnished by the Weather 

ureau of the Department of Agriculture. 

Of other special reports, or results of investigations, appearing in 
the Crop Reporter during the past year may be mentioned the 
following: 

‘‘Stocks of potatoes on January 1,” appearing in January, 1911; 
‘‘Monthly marketings of principal grain crops,’ February, 1911; 
‘Rice varieties in the United States,’ October, 1910; ‘‘Average 
farm prices of horses and cattle, 1867-1911, in the United States, by 
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ages,’ February, 1911; ‘‘Index figures of yield per acre, per capita 
production, and December 1 farm price of 10 products combined, 
yearly since 1866” (see chart), March, 1911; ‘‘Production of impor- 
tant crops in the leading five States, 1906-1910,’’ March, 1911; ‘‘Cot- 
ton production comparisons,” April, 1911; ‘‘Value of wealth produced 
on farms annually,” May, 1911. 


WORK OF THE ASSISTANT STATISTICIAN. 


The assistant statistician is particularly concerned with the inspec- 
tion, supervision, and instruction of the field service of the bureau. 
This is a vitally necessary work, because upon the efficiency of these 
agents, as reflected in their reports to the bureau, depends largely the 
accuracy of the Government crop reports. 

For several years it has been impossible to give proper supervision 
to the field force because of the absence, first, of the Statistician and 
later of the Associate Statistician on foreign duty. 
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During the fiscal year just closed it has been possible to have each 
agent visited, his work inspected, and needed instructions given him at 
least once and a part of them twice, with resulting benefit to the work. 

In addition to his work in the field, the assistant statistician has 
been engaged in gencral administrative work in the bureau, in coop- 
erating with the department’s committee on economy and efficiency, 
and in the preparation of a manual of instructions for the guidance of 
the bureau’s army of voluntary crop correspondents. He has also 
revised and amplified the bureau’s instructions to special field agents 
and State statistical agents, embodying full and detailed directions 
regarding the recently inaugurated system of weighting, designated 
to determine the relative influence upon State averages of conditions 
existing in the separate agricultural districts of each State. 

This new system of weighting, with improved and _ simplified 
methods of editing and computing the results of their investigations 
and inquiries, is placing the entire field service upon a more satis- 
factory and scientific basis. 

The State statistical agent’s unit for weighting purposes has hith- 
erto been the county. This unit is to be abandoned and each State 
divided into districts, usually embracing several counties having 
similar soil, climate, products, etc. 

This change with other improvements will eliminate much of the 
purely clerical labor formerly devolving upon the State statistical 
agent during the preparation of his estimates and give him more 
time to consider and render due weight to the different factors 
involved, thus insuring greater accuracy in his final conclusions. 

The same system will be extended to the work of all special field 
agents, its practicability and value in their work having been already 
fully demonstrated, thus placing the work of the entire field service 
upan a uniform basis, a most important consideration in statistical 
work. 

The census figures on acreage and production, now rapidly becom- 
ing available, will assist greatly in determining upon accurate weights 
for States and districts, a matter of vital importance under the new 
system. 


WORK OF THE OFFICE OF THE CHIEF CLERK 


The work of the office of the chief clerk during the fiscal year ended 
June 30, 1911, as in past years, related to the general supervision of 
the work and personnel of the clerical force, messengers, and other 
employees; maintenance of the bureau’s financial and property 
accounts; purchase, custody, and distribution of supplies; prepara- 
tion of salary rolls and vouchers; administrative ai of expense 
accounts; copy duplicating work; dispatch of outgoing mail, and cor- 
Pag aera concerning the foregoing. This work was kept uniformly 
up to date. 

erin the year several improvements were effected which have 
romoted the efficiency of the bureau as a whole, among which may 

e mentioned: 

Extensive alterations in the interior office arrangements, affording 
additional space for the Divisions of Domestic Crop Reports and of 
Research and Reference and enabling the latter to concentrate in its 
library section all volumes, documents, and pamphlets in the custody 
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of the division. Additional desk room and a more effective distribu- 
tion of the force of these two divisions was also obtained. To accom- 
plish these results it was necessary to floor in the space between the 
east, galleries, connecting the east and south galleries, and extend the 
west gallery. 

The files of the bureau have been segregated and located in a sepa- 
rate file room and their capacity increased. About 20,000 commu- 
nications were filed during the year. The extremely valuable records 
and files of the bureau have been examined and placed in proper order. 

Communication between the various offices and divisions of the 
bureau has been greatly facilitated, and much time saved, through 
the installation of an automatic interior system of telephones. 

An addressing machine was installed in the Post Office Department 
under an arrangement by which this bureau is enabled to utilize that 
department’s stencil list of about 50,000 post offices for the purpose 
of addressing post cards, formerly addressed monthly or more ohen 
by hand, onl contain summaries of Government crop reports, to be 
posted for the information of the public. 

Two old, hand-power multigraph machines have been replaced by 
modern electric-driven machines with improved paper-feed attach- 
ments. The capacity of these machines is such that it has been pos- 
sible to increase largely the amount of duplicating work done for the 
bureau. Fifteen hundred copies of the summary of the Government’s 
monthly crop report can be made on these machines within less than 
an hour after the report is issued. 

Fifteen modern sectional filing cabinets were furnished to agents 
of the bureau in the field, to assist them in the systematic handling and 
filing of their official correspondence, data, and records. 

A new system of time records has been inaugurated by direction of 
the Secretary of Agriculture, the same system being installed simulta- 
neously in all bureaus and offices of the department. 


WORK OF THE DIVISION OF DOMESTIC CROP REPORTS. 


The Division of Domestic Crop Reports tabulates and computes 
the many thousand reports received monthly from the voluntary 
correspondents of the bureau; in addition, the lists of correspondents 
are maintained in this division—a work of no small magnitude—and 
necessary correspondence with them is carried on. All schedules re- 
ceived from correspondents are here opened and distributed to the 
tabulating clerks, frequently requiring temporary assistance from the 
other divisions of the bureau. 

The total number of questions asked of correspondents of all classes 
in 1905 was 483; in 1910 it had increased to 2,582, or 435 per cent. 

Separating the inquiries into two classes, those Phares to ‘‘crop 
report’’ and those chargeable to ‘special investigations,” it appears 
that special investigations have wholly developed since 1905, there 
being none of record during that year, and but one of 45 inquiries in 
1906, one of 13 inquiries in 1907, and one of 48 inquiries in 1908, 
while there were eight investigations, including 559 inquiries, in 1909, 
and nine investigations, comprising 579 inquiries, in 1910. 

The inquiries chargeable to ‘‘crop report’’ increased during the 
period from 483 in 1905 to 2,003 in 1910, or 315 per cent. 
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The following table shows the number of inquiries made yearly 
during the period: 


Number of different inquiries made by the Bureau of Statistics, 1905-1910, inclusive. 


‘ Per cent 
1905 1906 1907 1908 1909 1910 jofincrease 
over 1905. 
Crop reporte2){ecstecki the eee eee es 483 723 | 1,087] 1,316] 1,440] 2,003 315 
Specialinvestigations... /....<5 2s sce. stiles — =| ieee ae 45 13 48 559 670) | sai pie 


TOVALS 5 can pninns unieae ete ome eases 483 768 | 1,100] 1,364] 1,999] 2,582 435 


Taking the township list of crop correspondents as an example, it 
appears that comparing 1905 witht 1910 there was an increase of 95 
per cent in the number of questions comprised on the schedule, and 
an average increase of 38 per cent in the number of correspondents 
returning the schedules to this office monthly. ; 


Percentage of the total number of schedules mailed to township correspondents which was 
returned, 1905-1910, inclusive. 


1905 1906 1907 1908 1909 1910 


Percent of township reports received............-.----- 49.4 48.5 54.7 63.1 66.9 66.5 


This large increase in the work of the division is further shown by 
the number of replies returned by township correspondents and tabu- 
lated, as follows: 


Total number of entries tabulated from township correspondents’ reports, 1905-1910, 


inclusive. 

Number of 
Year. inquiries. Per cent. 
1905! 692, 000 100 
1906 1,2 1,272,000 155 
1907 1 1,612,000 232 
1908 8 2,063, 000 298 
1909 8 2,258, 000 326 
19103 2, 427, 000 351 


1 Estimated, using 1908 as base. 
2 Supplemental schedule of minor crops, first issued in June, 1906. 
3 Actual count of inquiries returned. 


In December, 1909, a notable addition was made to the monthly 
reports of this bureau in the addition of a special list of buyers of 
farm products. A schedule comprising 30 of the principal products 
of the farm, other than corn, wheat, oats, barley, rye, buckwheat, 
potatoes, flaxseed, hay, cotton, butter, eggs, and chickens, the prices 
of which are secured monthly from county correspondents, is sent out 
and made returnab'e on the 15th day of each month, the labor in 
connection therewith devolving upon the Division of Domestic Crop 
Reports. 

his large increase in the work specified above has been accom- 
panied by a similar increase on the county schedule, to which have 
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also been added the prices of the 13 products referred to in the pre- 
ceding paragraph, and in all tributary branches of the work. The 
maintenance of lists of crcp correspondents has been systematized; 
and, as shown above for the list of township correspondents, a large 
improvement has resulted; and the improvement relates not only to 
the number of reports returned, but to the careful distribution of the 
correspondents, increased tenure of service, and the consequent 
increased reliability of the reports returned. A number of special 
lists of correspondents have been secured, as dealers in live stock, 
grain, tobacco, apples, and potatoes. A list of veterinary surgeons 
has also been secured with reference to obtaining expert opinion 
regarding the condition, mortality, etc., of live stock; also, as above 
mentioned, a list of buyers of farm products to supplement the 
information regarding prices obtained monthly from producers. The 
care and maintenance of these lists entail a large increase ih the 
amount of time devoted to such work. A further large increase in 
the dispatch and receipt of mail (about 1,000,000 pieces are sent out 
annually) and in general statistical work has occurred. 

Notwithstanding the large increase in the work of the division, 
outlined above, it has been able to perform an increasing amount of 
work for other divisions of the bureau. In 1907 but 2.7 per cent of 
its time was charged to work performed for other divisions; 11.1 per 
cent in 1908; 17 per cent in 1909; and in 1910, 22.5 per cent of its 
time was so employed. 

The monthly tabulation sheets are now handed to the Statistician 
from two to three days earlier than in 1905. 

It is further to be noted that while the work of the division charge- 
able to ‘‘crop report” has heavily increased during this period, the 
percentage of the time of the division charged to ‘‘crop report” 
decreased from 96.1 ee cent in 1907 to 76.7 per cent in 1910, and the 
average number of clerks employed on the work from 38 in the fiscal 
year 1906-7 to 34 in the fiscal year 1910-11. 


WORK OF THE DIVISION OF PRODUCTION AND DISTRIBUTION. 
PRODUCERS’ AND CONSUMERS’ PRICES OF FARM PRODUCTS. 


In the Division of Production and Distribution an investigation 
that caused much discussion throughout the country was concerned 
with the prices of farm products. In the case of each product, the 
price received by farmers was compared with that paid by consumers. 
Two aspects were presented—the farmers’ share of consumers’ prices, 
and consumers’ price as an increase of farmers’ price. An immense 
relative increase in the prices of farm products between farmers and 
consumers was discovered, and the excessive costliness of the distrib- 

utive system was indicated. 


AGRICULTURAL PRODUCTION AND POPULATION. 


The high prices of many farm products during the few years pre- 
ceding 1911 had given ground for the popular inference that the 
agriculture of this country was unequal to the needs of the increasing 
population. Investigation of the este with regard to this feature 
was made, without ascertaining any causes for alarm. On the con- 
trary, it was evident that this country has been and is passing through 
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vhases of agriculture that are familiar to persons who are well in- 
fodtied, in which declines in production per acre are the result of 
exploiting new land and in which recuperation follows with a pace 
greater than that of increase of population. 


SEEDTIME AND HARVEST 


Work was continued in the investigation of the dates of planting 
and harvesting in the United States and in foreign countries, with 
the prospect of completion during the Reem fiscal year. This 
group of projects has four subdivisions: (1) Cereal crops, flax, cotton, 
and tobacco; (2) forage crops; (8) truck crops; and (4) seedtime 
and harvest in foreign countries. This is an unusually large under- 
taking, and is of the pioneer sort. The plans of work have been 
original, and the processes of treating the primary materials for the 
purpose of arriving at conclusions have ae many practical problems 
to solve. 

MARKETING ON THE PACIFIC COAST. 


The manuscript for a bulletin relating to marketing grain and live 
stock in the Pacific coast region was completed and sent to press 
before the close of the fiscal year. The chief object of this investiga- 
tion was to show conditions affecting the cost of selling and delivering 
grain and live stock from farm to consumer, and to make note of 
changes which occurred in these conditions in the past 30 years. 


EGGS, POULTRY, AND APPLES. 


A comparative statement of monthly receipt of eggs and live 

oultry has been compiled each month and published in the Crop 
eearion This statement shows the relative increase or decrease 
from month to month in the quantities received by large dealers who 
buy from the country, and in the receipts at important markets. 

Preliminary work has been done toward compiling a statement of 
the quantity of apples shipped from the principal producing regions 
for the crop of 1911. If this attempt is successful, it is intended to 
continue these statements from year to year. 


THE RAILROADS AND AGRICULTURE. 


Just prior to the close of the fiscal year two investigations were 
begun. One relates to the development of agriculture in the United 
States, as influenced by transportation companies, with especial 
reference to such topics as the movement of agricultural population 
and the occupation of railroad lands. The other new investigation 
relates to changes in the cost of distributing perishable farm products. 


COLD STORAGE AND PRICES. 


Work was begun in this division with regard to the effects of the 
cold storage of foods on marketings and prices. The problems pre- 
sented for examination were to ascertain the length of time in storage; 
effects of storage on prices; whether storage tends to equalize prices 
throughout the year; whether it raises the general level of prices; to 
what extent it raises prices in seasons of plentiful production and 
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lowers them in seasons of scant production; whether the annual 
carry-over influences the prices of the marketings of the production 
of the following year. 


FRUITS AND NUTS. 


In the interest of the citrus fruit growers, this division entered into 
a thorough examination of the surplus production of citrus fruits and 
their products in foreign countries, and of the destination of the 
exports. Upon the completion of this work, similar investigation 
was directed to other fruits and to nuts—an undertaking that is 
yet to be completed. Accessory to the foregoing was an inquiry 
concerning the freight rates for the transportation of citrus fruits in 
Europe. Connected with this undertaking is a compilation of the 
exports and imports of fruit and nuts in the foreign trade of the 
United States, with specification of countries to and from which 
consigned. 


OTHER SUBJECTS OF INVESTIGATION. 


Other subjects of work have been pursued by this division when 
time has permitted, and among these are a compilation of the prices 
of farm products as far back in time as sources of information can 
be found; the production, foreign trade, and consumption of farm 
products from the earliest available date to the present; the revision 
of the more important and permanent bulletins prepared in this 
division and their extension to present time. The resources of this 
division have been so largely employed during the year in official 
services for providing information to Senators and Representatives 
aie a ess that other special investigations have been somewhat 
delayed. 


WORK OF THE DIVISION OF RESEARCH AND REFERENCE. 


The division heretofore named the Editorial Division and Library 
has, for formal reasons, been changed in designation to the Division 
of Research and Reference. Its functions, however, have remained 
practically the same, and consist of: (1) Reading and revising all 
manuscript prepared in the bureau for printing; (2) compiling, 
reducing to equivalents in United States units and coordinating, for 
publication in the Yearbook, the official statistics of foreign govern- 
ments on the area and production of certain crops; (3) the preparation 
of reports, for publication in the Crop Reporter and in monthly cir- 
culars, respecting agricultural conditions in foreign countries, special 
attention being pag to the increase or decrease of areas under the 
principal crops, their condition of growth and healthfulness at regular 
intervals, yields when harvested, foreign trade, etc.; (4) the assembling 
of statistical and other data and the composition of text for bulletins 
and circulars; (5) the compilation of statistics from records of the 
Treasury Department relative to the domestic production of tobacco 
and the consumption of hops by domestic brewers; (6) the prepara- 
tion of answers to requests received by the bureau from other depart- 
ments, other bureaus of the department, statesmen, economists, 
statisticians, educators, commercial exchanges, and business men, 
for statistics relating to agricultural, commercial, economic, and 
other subjects; (7) translations from foreign languages for the use 
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of the bureau, and, when requested, for other branches of the depart- 
ment; (8) the management and care of the bureau’s statistical 
library, including the maintenance of a card catalogue of the agri- 
cultural statistics contained therein; (9) stenography and typewriting 
for the bureau and occasionally for other bureaus of the department. 

The manuscript of 9 bulletins, 2 circulars, and 12 monthly editions 
of the Crop Reporter have been reviewed, either wholly or in part, 
in the division during the year. Of the bulletins, 6 were prepared 
in other branches of the bureau; the data for 3 bulletins and 2 circulars 
were assembled and the writing thereof done in this division, The 
present status of this feature of the division’s work is that 7 bulletins 
are in press and 2 in process of review; the 2 circulars have been 
published. 

Of the bulletins prepared in the division during the year, one, 
entitled ‘‘ Russian Cereal Crops, area and production by governments 
and provinces,” is in press; two entitles “The World Production, 
Trade, and Consumption of Coffee,’ and ‘‘The World Production, 
Distribution, and Trade in Coconuts,” are in process of review, the 
work having been delayed by a lack of sufficient assistance. 

The remaining work of the division has varied little from the usual 
routine; the usual statistical tables have been compiled for publica- 
tion in the Yearbook, showing, by countries, the reported world area 
and production of corn, wheat, oats, barley, rye, and flaxseed, and 
the production of coffee; by courtesy of the Office of the Commis- 
sioner of Internal Revenue comprehensive statements have been 
tabulated relative to the sales of tobacco by domestic growers and 
the consumption of hops by domestic brewers, the former for use in 
the bureau in connection with its estimates on tobacco production, 
and the latter for publication in the Crop Reporter; among the most 
important functions of the division has bach extensive research into 
foreign and domestic official and unofficial publications for diverse 
statistical data relative to areas, yields, commerce, prices, etc., of 
agricultural products in the United States and foreign countries, this 
information bere for the most part required in preparing answers to 
the voluminous requests made upon this bureau by legislators, pro- 
fessional and business men for data of this character. 

Constant improvement is being made in the management of the 
library. The actual number of ad and unbound volumes con- 
tained therein June, 1911, was 8,034, and pamphlets, 1,283. The 
number of daily domestic and foreign publications received is 43, 
monthly 70, weekly 78, and quarterly 23. 


FARM VALUES AND PURCHASING POWER OF FARM PRODUCTS. 


In my report of 1910 I showed that the value of 1 acre of the 
farmer’s crops in 1909 was 72.7 per cent more than in 1899; that the 
cost of articles purchased by farmers had increased about 12.1 per 
cent; and, consequently, the purchasing power of the produce of 1 
acre in 1909 was about 54 per cent greater than the purchasing power 
of the produce of 1 acre in 1899. 

This statement is in harmony with reports recently issued by the 
census relating to farm values; according to census reports land 
values have increased 109 per cent from 1900 to 1910, as is shown in 
the comparative table on page 15. 
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General farm data, 1890, 1900, and 1910. 


Increase | Increase 


1910 1900 1890 1910 over | 1900 over 
19 8 

Per cent. | Per cent. 

Mmber of farms: < ssscccccccese ses 6, 340, 357 5,737, 0 4,565,000 11 26 

PUGELAL ACTOS INIANINS. - 3 2--cccccsss 873, 729, 000 838, 592, 000 623, 219, 000 - 35 

Pepreved ae 7 farmg-e sf = 3 deeioe 477, 448, 000 414, 498, 000 357,617,000 15 16 

alue of land in farms............- $28, 386, 770. 000 |$13, 058, 008, 000 117 

Value of buildings on farms........ $6, 294’ 737, 000 | $3,556,639, 000 \s13,279,253,000 { 7 } 25 
Value of ERIE and machin- 

SEY ON ManMS ya. 5.6.52 -ssssc-00 $1, 262, 022, 000 $749, 776, 000 $494, 247, 000 68 52 
oe per aa of land and build- 

Renee See oc ce waaisine $39. 69 $19.81 $21.31 100 17 

V; sigs per acre of land alone....... $32. 49 S15 307) |baxete ete: sae eee 109 ea eens 

1 Decrease. 


The census of 1910 was taken at a time when farmers were in the 
zenith of their prosperity. For several years preceding crops were 
good and sold well. This is shown in the following table, which gives 
the average value per acre yearly since 1866 of 10 crops combined 


pila shed ab al eek | Wee | st eles) sible ee 
7 SOS Ae ae 
cle) SAE BI tel Be Bai ie 
fis SR a pd [a a a 
SPEER ER See ae 
2 Sa ah ill ee 
el ef a 


2 

is lal anetetenieieareneeee 

2 JSESRERRGENECE eas 1a 
SPSS SSS SF Ss sss FF SF SEER SE 


Chart showing value ef the produce of 1 acre (wheat, corn, oats, barley, rye, Le atl a potatoes, tobacco, 
hay, and cotton) combined, for 95 per cent of area of full crop 


(wheat, corn, oats, barley, rye, buckwheat, potatoes, hay, cottan, 
tobacco) ; they include about 95 per cent of the total crop area of the 
United States, and closely approximate the average value of all crops. 


Yearly value per acre of 10 crops combined. 


ee $15.49 | 1898........ $9.00 | 1886........ BOAT IGT 4s. cass $13. 25 
i aS gage Ob | ae 9. O7: [8855 aan PPh dead acter 14. 19 
[ae 15. $2) | JE0G 2 7B iden SGat Ute. ses: 14. 86 
yl iS 1 74 7 soa ee Ori: igee.. Soe ios. | Sr bo eee se. 15. 74 
TONGS. Os: 13. 46 | 1894........ 9.08) HIG82.. ois IZ O84 ISP ALIA 15. 40 
F905 22 cstst 13;.28 jf 1898 iw seszs 9950" ASU seusbas 19410 |eASO0rce2: ext 14. 67 
it 12.26) 1SN2s. <5. a8 Teg i a eae 19: 01] S68. cag oe 14. 17 
WE ca awe Ee G2 aeons 18 hake PL 13.26.) 1867. <u. sar 15. 09 
ee 12: 07'| 1890.34.26 190 WulOrao ee cc ee 10.37: | 1866-2 14.17 
i 143") FS80e2 Hs & O98) TeVP st <a 12. 01 

Co 10. 31 | TRBS she, be 10030! f 1876 <u. 10. 80 

lt ah oe O15 1 i eedicsasaiea 10, 14\, AB7B. 5 code 12. 20 


(See also chart above.) 


652 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


The above table shows that from the year of greatest depression, 
1896, to 1909, there was a practically constant yearly increase in 
value of the output of an acre of produce, the total increased from 
$7.94 to $16.42, being nearly 107 per cent. In 1910 there was the 
first reduction from the preceding year since 1898—a reduction from 
$16.42 per acre to $15.49, equivalent to 5.7 per cent; however, values 
per acre in 1910 were 69.7 per cent higher than in the census year of 
1899. The following table shows acreage, yield, and value of speci- 
fied crops in 1910, 1909, and 1899: 


Acreage, yield, and value of specified crops in 1910, 1909, and 1899. 


Acres (000 omitted). Yield per acre. ! 
Crops. SSS 

1910 1909 1899 1910 1909 1899 
114, 002 108, 771 94,914 27.4 25.5 28.1 
49, 205 46,723 52, 589 14.1 15.8 12.5 
35, 288 F 29, 31.9 30.3 31.9 
7, 257 7,011 4,470 22.4 24.3 26.8 
2,028 2,006 2,054 16.3 16.1 12.4 
26 834 7 20.9 20.9 13.9 
3,591 3,525 2,939 94.4 106.8 93.0 
45, 691 45,744 61, 691 1.33 1.42 1.4 
1, 234 Rit 1,101 797.8 804.3 788. 2 
32, 403 30, 938 24, 275 170.7 154.3 184.0 


Per cent increase or 


Farm price per unit, Decem- | Farm value per acre, Decem- decrease in value 
ber 1— ber 1— 1910, compared 
Crops. with— 
1910 1909 1899 1910 1909 1899 1909 1899 
Cts Cts. Cts. 

Ce yas See ee ae 48.8 59.6 30.3 $13. 37 $15. 20 $8. 51 —12.0 +57.1 
Wiheatosccnscspeentce 89.4 99.0 58. 4 12. 63 15. 62 7.30 —19.1 +73.0 
(GAIS Bn: setae nde sono 34.1 40.5 24.9 10. 90 12. 29 7.94 —11.3 +37.3 
Bb glo paps a ee 57.8 55.2 40.3 12. 92 13. 40 10. 80 — 3.6 +19.6 
Rivero Zenoss sas Saou 72.2 73.9 51.0 11.76 11.87 6. 32 — .9 +86.1 
Buckwheat.........- 65.7 69.9 55.7 13.71 14. 61 7.74 — 6.2 +77.1 
POIALGESo aoe e anes 55.5 54 39.0 52. 35 58. 59 36. 27 —10.7 +44.3 
Ay po aa aseansianee 1,226.0} 1,062.0 727.0 16. 37 15.07 10. 18 + 8.6 +60.8 
TODACCO. sce cecte res 9.3 10.1 6.6 74. 13 81.23 52. 02 — 8.7 +42.5 
(COLLQN aia ocne aneb< 14.2 13.9 7. 24 225.32 222.06 213.32 +14.8 +90.1 
Average... ssere|hoh so 3s—2-|b24-b bps ferent eee 15. 47 16. 42 9.51 — 5.8 +62.7 

1 Hay in tons, tobacco and cotton in pounds, other crops in bushels. 3 Average for season. 


The statistics given above show that the value of 1 acre of the 
farmer’s crops in 1910 was about 5.8 per cent less than in 1909, but 
62.7 per cent more than in 1899. 

An extensive inquiry has been made by the Bureau of Statistics 
among retail dealers doing business with farmers relating to prices 
paid by farmers for articles usually purchased by them. From this 
inquiry it appears that most articles purchased by farmers cost more 
in 1910 than in 1909, the average increase being about 1.5 per cent. 
Therefore the purchasing power of produce of 1 acre in 1910 was 
about 7.3 per cent less than in 1909, but still about 44.1 per cent 
more than in 1899. The purchasing power of an acre of corn in 
1910 was about 13.3 per cent less than in 1909 and 39.2 per cent more 
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than in 1899; the purchasing power of an acre of wheat in 1910 was 

about 20.2 per cent less than in 1909 and 53.2 more than in 1899; 

and the purchasing power of an acre of cotton in 1910 about 9.5 

per cent more than in 1909 and 44.1 per cent more than in 1899. 
Detailed statistics follow: 


Comparative prices of articles purchased by farmers in 1910, 1909, and 1899. 


Percent- | Percent- 


Articles. 1910 1909 1899 | age 1910 | age 1909 
to 1909. | to 1899. 
DON POUOM contin di dob aulve etd Las So abe carennay cents..| 13.0 14.2 15.1 91.5 93.9 
SEOMMON DOS. (Sooo e § ot ad cbineies ob sWeaeins nape do....| 22.5 18.9 17.2 119.0 109.8 
UTD hoy Ee ee ere eee dollars..| 5.9 6.3 4.76 94.0 132. 4 
ie APUIEOE 22" Selene las ds come se esese daeieecsenmc a cents..| 16.0 15.7 10.3 102.0 151.5 
EES a ohn eee AG lt carr one 5.0 BION Waeeeeo anaes 100.0 
OLD) La} NG e7) NPS ORE Sa ee ae ae eae ear ae dollars. - 1. 62 1.6 1.39 10L.1 114.9 
PICS soo nra = co todc an 5c does sulavetcasion sees seas cents. 4.26 4.19 3. 99 101.7 105.0 
Puree DONNG ta aon 2s ose eee sis Sas ae eeeeieees ces: do:<.:} 4 7.4 7.2 100.0 102.8 
PACA NBOUNG «2 < sanccann a2 Seieces sasocscaeesasscpec do....| 5.64 5.73 5.27 98.5 108.7 
PODACCOMDING; POUTIG 55<....5 .Secab cle comics bligase seam ae do....| 45.8 45.0 41.7 101.8 108.0 
RUOINRAPHON 5258). 2. nic c ot cae oceboe cuteness a do....| 52:9 44.0 28.6 120. 2 153. 8 
Pear S NPAC - SoS oes wesc cas 25 ove coe s Son waeceset do.:.:| 8:0 31.2 28.7 99.5 108.7 
WIMMER ALES ROU cwios soos clot age sew dems cicero ewes do....| 70.0 75 67.8 98. 6 105. 4 
PUIG [ES COZON . to. é< huttoe eees ooo costes coueeeeeees do....| 78.4 78.4 72.8 100.0 107.7 
MOH CHOMCHAITS (CAN s . Scns csecacccadcscccascoceces Go- 2-1) (82.1 81.6 72.3 100. 6 112.9 
BESANT COOH rete ois ora rararo aaa uruprsiwe ewes eeseweconoers MO elnceeeees 48.2 BGO ees 104.8 
PRUE PACH) Wn oot om. cca tence supa ecdsoressccee dollars..| 22.3 21.8 19.7 102. 2 110.7 
PRP DAIISNCACHEe os cack codec aecsotepenccedetees os cents..} 24.5 24.4 23.0 100.3 106. 1 
DU ROMER NICKELS. (CACD). « d.a::<i0\5 «won oes nwnaceleh denise tin do....| 28.0 27.2 22. 6 103. 0 120. 4 
WMOGARItWASHEMTDS) CACW. 5.5 o coc wdenscausiececbscancs- do....| 85.2 82.6 70. 4 103. 2 117.3 
LOE eS SR CE Po Gee Se er do....| 85.4 84.4 71.6 101. 2 117.9 
Tel UCR To TiS Ie = oe RS ae) ee oar a eS eee dollars..| 1.90 1.88 1. 67 101.0 112.6 
RGISIDEFS: CAQHS... chatsasetee sce cbe este Rise i ceacen cents 78.5 74.0 61.4 106. 1 120.5 
OSU Cra ee ee ee eS ee ee do....| 84.6 80. 6 65. 6 105. 0 122.9 
SUE Te re ee ee eS ee ee ee dollars..| 4.05 3.97 3.32 102.0 119.6 
BMD Der MOOS, Pains J... Dadscs sh owe swkseceess oeecek do. il. 457 4.18 3.24 109.3 129.0 
MAA RMBUE ACACKE O35. oe coos aoee ence oconeceed aoe: <eir ae 1.44 1.21 100.8 119.0 
HHS AOEGP OM DAIL: cae | fon eeeee ae od Deak wks we dow: 224401299 1.94 1. 48 102.5 131.1 
POMPOM VAT S57 on oss seta set ease coueeee ees cents..| 6.8 6.6 5.2 102.5 126.9 
LEST EG |e 2 SS a Os es oe ee ened Ree Fes da: 5 |e 954. 9.0 7.2 104 125.0 
penmpeey Avior. oh Me ie. Ek SE Seeds me do....| 19.4 18.2 14.3 106 127.3 
ey a ee Stee soe loot ci dabewcoeenste do....| 88.8 89.8 82.6 98.9 108.7 
Bach wie, AOU POUMUS! 2.02. ..u sce. scese cesses dollars..| 3.15 3.16 2.96 99.7 106.8 
LPS op pe 1 Aa a a ee A cents..| 71.3 69.0 62.0 103.3 111.3 
MARLCUPGHPCADIIEL Sess Cc. cots ce ocleslnases obec sdswas ene do....| 59.3 59.0 53.8 100.5 109.7 
PAMMECRMIBSCACH OO. cos ook us coals can deem eronnenee do...2| 73.2 77.0 72.4 95.0 106.4 
EMI MLUTIOULICES so cL oot ane ~~ jo onc ac adcuceseeee dollars..| 3.13 3.15 2.98 99.4 105.7 
LUT re ae aS a ee ee ey re cents..| 58.4 56.8 50.8 102.8 111.8 
EGE is ACID A. Se ohs eee 8 Oe. SS Oe do....| 44.1 44.2 41.6 99.8 106.2 
TLS Es CRS 2 sg BY See ee eS ae Se da..-2| 77-2 76.8 71.0 100.5 108.2 
BELCWMGDES ADOX, otetes sha ccce Hctoseda de ccntetene ae GOs.s | oat 33.2 31.6 98.5 105.1 
URE EARS PALO) < Sai Oe ES a se ge OE es doe.5.|, 320 32.4 31.0 99.0 104.5 
MOLE UTING EHCHIL. c+ foo. otek ee ate dollars..| 11.3 11.3 12.3 100.0 91.9 
PCCh TADS) GAGE. Die bcias So desis sealant adore. sdaoesce cents..| 27.4 27.6 24.6 99.2 112.2 
DuCVels jencH.3. FS... ot Oy a eee do. 28), 2-77-56 76.8 70.0 101.0 109.7 
Biaples,s00 pounds! 26.2245. denser th cee dollars..| 3.73 3.81 3.51 98.0 108.5 
BeCC! WilO; LUD POURUS: oct s25cc soos a acedse eee. oe ol | Pas er § 3.76 3.57 98.7 105.3 
Wiitize feriae; rodeo. 5.9.5.5. Ak eee steed cents..| 35.7 36.0 34.1 99.0 105.6 
AXIS pease IDOKS. 22. o2s. ot Jes a ewas donee ae eeae oe do....| 10.1 10.0 9.6 101.0 104.2 
BMP SICSVCACH 5. of dons cous ease oie «tare. ee dollars..| 78.6 76.8 70.3 102.4 109.2 
Bure whins, LACH! 2... dae Po ee ee! cents..| 42.3 42.1 39.8 100.4 105.8 
aOrn Cabiers, CACh 5. 225.50 gcet a Seat cee eee doi.<.|, 27.8 27.3 25.0 102.0 109.2 
Menara Mac, 2°. 3X ..Uccee ede oe tee eee dollars..| 1.04 1.04 -92 100 2 112.6 
Crean separators, Cael. ..8. si. osu eee unasdessbocescc do....| 58.01] 59.19} 64.95 98.0 91.1 
RaeTistOnes: CAC... 2... 228535 Be ed ea eee “(0 Be OY 3.78 3.44 102.5 109.9 
eieaserm Cac! 052: 0. bass diene sO ..cents..| 73.4 70.6 63.0 103.9 112.1 
tteamniess; ningle'set 02. wese sts ons dea -dollars..| 18.48] 18.21] 15.21 101.5 119.7 
Horse blankets, each.............. Side:. 22] 1.79 LW 1.58 101.2 112.0 
iors eater 355; 2 oct see a8 .-cents..| 45.9 44.8 38.8 102.5 115.5 
Harrows. ordinary, each...... dollars..| 10.54} 10.49 9.27 100.5 113.2 
Manure spreaders, each....... .-do....} 103.18 | 103.33 | 100.55 99.8 102.7 
Mowers. each............. -do....| 47.89 | 47.23 | 46.01 101.4 102.7 
Pigks Jonah 82 8 -cents..| 70.7 70.7 66.0 100.0 107.1 
Plows, turning, each.. dollars..| 11.53 | 11.45] 10.76 100.7 106.4 
Scythes, each......... é ..cents..| 87.7 86.0 74.1 102.0 116.1 
Saddles, each......... -dollars..| 16.86 | 16.56] 14.52 101.8 114.0 
Tedders. each......... ----do....| 30.34] 29.40] 27.40 103.2 107.0 
Wagons single, each.... ----d0....| 48.78 | 47.45 | 44.47 102.8 106.7 
Wagons, double, each..... ..do....| 72.41} 68.83 | 60.72 105.2 113.4 
Carbolic acid, crude, pound.. ee cbstesotetes COtae.! ) 36.4.0 35.0) 180.0 101.0 116.7 
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Comparative prices of articles purchased by farmers in 1910, 1909, and 1899—Continued. 


—_ 


Percent- | Percent- 


Articles. 1910 1909 1899 | age 1910 | age 1909 

to 1909. | to 1899. 
Copperas, POUNGRS foes. acca avedcdsochderedcrapee ei) Oa 10.0 10.0 101.0 100.0 
Lime, barrel......... he ili ieee 1.29 1.12 101.0 115.2 
Paris green, pound.... ae -| 30.5 30.5 27.0 100.0 113.0 
Sulphur“ pounds es eee eee Seer ew cee eee SAN mat oni: 8.5 8.5 100.0 100.0 
Witch-hasel; pint. bottle: . Cee. cs naeaccemaswees do....| 25.3 25.0 25.0 101.3 100.0 
Baskets, one-half bushel, each. .............cccee---- do....| 52.6 61.2 39.0 102.7 131.3 
Milk cans, 10-gallon; each :...\.3:.. ccvetcecassveveecn™ dollars..| 2.70 2. 68 2. 56 100.9 104.7 
Milk: palls}ieach’ ~/.os uct Sic s hea eee eens hone ee cents..| 37.9 37.7 34.4 100. 4 109.6 
Paints; ready-mixed..gallonscsc22 esés scketaeettees dollars. . 1.88 1.62 1.29 116.3 125.6 
Paint brushesseqcha <.2cchsceu a. sucks cae ace heen cents..} 78.2 76.3 67.9 102.5 112.4 
Rupe hemp; *ponnd 2225 a See ae eee do....} 13.0 13.6 12.4 95.5 109.7 
Sacks; grain each > 22.3) escee 6 ee ee eee do....} 19.0 18.0 14.0 105.7 128.6 
Seales emall. each ..-(3s-2 pesceces kos ee oc dollars. . 1.04 1.04 .96 100.0 108.3 
Twine binder, 100 pounGsi: - cL). ca soe ee eee ee Goss 3 O40 9.74 9.06 96.5 107.5. 


‘Averape all articles-..+..°.%-. Leese eee | eae | nes | re | 101. 58 | 112.1 


Quantities purchasable by value of 1 acre. 


Average of all 
Corn. Wheat. Cotton. crops. 
1910 | 1909 | 1899 | 1910 | 1909 | 1899 | 1910 | 1909 | 1899 | 1910 | 1909 | 1899 
= 56.4) 97.2) 110.0) 48.3) 194.8) 155.4 . 2} 119.0) 115.6; 63.0: 
i 49.5) 56.1! 82.6) 42.4) 112.5) 116.7 5 68.8] 86.9 65.3 
, 128)294)) i 25 bico AL Dig Be asb F 2.6) 2.6 2.0 
.8| 82.6) 78.9) 99.5} 70.9} 158.2) 140.5) .3| 96.7) 104.6 92.3 
0|4070.;2| 3s 312. 4) 146.0)...... 441.2 Were 328.4 190.2 
8.3) ; 6.1) 7.8) 9.8) 5.3) 15.6) 13.8 r 9.5) 10.3) 6.8 
Soaps sciaeeceres oes cakes. .| 313.8) 362. 8 213.3) 296.5 372.8] 183.0) 594.4 526.5 .8| 363.1) 391.9 238.3 
stareh ccssbeseic. pounds...) 180.7 205.4) 118.2) 170.7, 211.1) 101.4) 342.2) 298. 1 . 0} 209. 1) 221.9 132.1 
BUPAD 2. deel esos uke 0....| 237.1) 265.3) 161.5) 223.9) 272.6] 138.5} 448.9) 385.0 .8| 274.3) 286.6 180.5. 
TOPACCO. J oe20 be a3 -e do....} 29. 2 33.8] 20.4] 27.6) 34.7) 17.5} 55.3) 49.0 -9| 33.8) 36.5 22.8 
IBNOOMS 5.7 Sst. acsacteones 25. 3} 34.5] 29.8] 23.9) 35.5) 25.5) 47.9) 50.1 6) 29.2) 37.3) 33.5 
ishipaus: 22255 ..2: ee 43.1! 48.7) 29.7} 40.7! 50.1) 25.4! 81.7) 70.7 E 49.9) 52.6, 33.1 
Dinner plates.......- sets..| 19.1) 21.3} 12.6] 18.0} 21.8) 10.8] 36.2) 30.9 5 22.1) 23.0 14.0 
EUMIt JATS= Soot e's 2 dozen..| 17.1] 19.4) 11.7) 16.1) 19.9) 10.0} 32.3) 28.1 3 19.7; 20.9) 13.1 
Kitchen chairs............. 16.3] 18.6} 11.8] 15.4) 19.1) 10.1) 30.8) 27.0 P 18.8} 20.1) 13.2 
Maps.» oe doses cdacewessligenlens 2 BLO|4 840 |ere ores 32. 15: Glee 45.8 Ol see 34.1) 20.7 
Danaus: See cease woee--| 54.6] 62.3) 37.0) 51.6] 64.0) 31.7] 103.3} 90.4) 57.9] 63.1) 67.3) 41.3 
Wooden buckets........... 47.8| 55.9] 37.7| 45.1] 57.4] 32.31 90.4| 81.1] 58.9] 55.2) 60.4 42.1 
Wooden washtubs......... 15.7} 18.4] 12.1) 14.8] 18.9) 10.4) 29.7) 26.7) 18.9} 18.2) 19. 9 13.5 
Gloveso. 42. 20.... 2 pairs..| 15.7) 18.0} 11.9) 14.8) 18.5) 10.2) 29.6 26.1) 18.6) 18.1) 19.5 18.3 
7.0) 821)" 5.1) 6:6), ..8.:3].. 4-41. 1353), 00.7). SOLS aeaeee ee 7| 5.7 
17.0) 20.5) 13.5) 16.1). 21.1), 11.9] 32.3! 29.8] 21.7| 19:7) .22;2;aaoo 
15.8} 18.9) 13.0] 14.9} 19.4] 11.1) 29.9) 27.4) 20.3) 18.3) 20.4) 14.5 
3.3} 3.8) - 2.6) 3A) -. :3..9). 2.2). . 6.3), 5.6). -.4:0) 338 eee eee 
2.9) 3.6] 2.6) 2:8]. .3.7),.. 2.3). 6.5) 5.3). ..4..0|) 0S ape ere 
9.2} 10.6) 7.0} 8.7} 10.8} 6.0) 17.5) 15.3) 11.0) 10.7 1.4 1.9 
6.7) 7:8] 5.8} 6:3) 8.1)... 4.9) .12.7|_ 11.4). 920) > 728i Sab aoe 
196. 6| 230.3) 163.7| 185.7) 236.7) 140.4) 372.4) 334.2) 256. 2) 227.5) 248.8) 182.9 
142.2) 168.9} 118.2) 134.4) 173.6] 101.4; 269.4) 245.1) 185.0) 164.6) 182.4 132. 1 
68.9} 83.5| 59.5) 65.1) 85.8! 51.0) 130.5) 121.2) 93.1) 79.7) 90.2) 66.5 
15.1] 16.9) 10.3) 14.2) 17.4 8.8} 28.5) 24.6) 16.1) 17.4| 18.3) 11.5 
Barb wire........ pounds...) 424.4) 481.0) 287.5) 401.0] 494.3) 246.6, 803.8) 698.1) 450.0; 491.1! 519.6 321.3 
Dune forks i. .-scssessc 18.8] 22.0) 13.7| 17.7) 22.6) .11.8]. 35.5) 32.0) 21.5) 2 72378) as 
Hatchets:? s2e0 ce noses 22.5| 25.8) 15.8) 21.3} 26.5) 13.6) 42.7) 37.4) 24.8) 26.1) 27.8) 17.7 
Wusmterns. 2 23.5 63.082 o es 18.3} 19.7| 11.8] 17.3] 20.3] 10.1) 34.6] 28.6] 18.4) 21.1) -21.3) 13.1 
Nails:...2-% Stet, ts ose ce zens 403.5) 482.5! 285.6] 403.5) 495.9! 245.0) 808.9! 700.3) 447.0) 494.2) 521.3, 319.1 
PUGCHIOTES 22 eee oo tesco, 22.9) 26.8] 16.8] 21.6) 27.5) 14.4) 43.4! 38.8) 26.2) 26.5) 28.9] 18.7 
IPINCerS;...SSehees ese sense sae 30.3] 34.4) 20.5) 28.6) 35.3] .17.5| 57.4) 49.9) 32.0) 35.1) 37.1) 22.9 
Baws; DUCK Orie 6c a ouseeeee 17.3) 19.8) 12.0) 16.4) 20.3) 10.3} 32.8} 28.7) 18.8) 20.0) 21.4) 13.4 
Screw hooks.......- boxes..| 40.9] 45.8, 26.9] 38.6] 47.0} 23.1) 77.4) 66.4) 42.2) 47.3] 49.5) 30.1 
Screw eyes... 2... do...) 41.7] 46.9) 27.5] 39.3} 48.2) 23.5) 78.9] 68.1) 43.0) 48.2) 50.7) 30.7 
SteelitTaApse ees sawase no seee 48.8] 55.1) 34.6] 46.1] 56.6] 29.7) 92.4) 79.9) 54.1) 56.5) 59.5) 38.7 
Shovels: .icosee2s.04- cesses. 17.2| 19.8) 12.2) 16.3] 20.3) 10.4) 32.6) 28.7) 19.0) 19.9) 21.4) 13.6 
Staples...........pounds..| 358.4) 399.0; 242.5) 338.6) 410.0) 208.0) 678.8) 579.0) 379.4 414.7) 431.0) 270.9 
Steel wire..........- do....| 360.4} 404.3) 238.3] 340.4/ 415.4) 204.5) 682.5) 586.7) 373.1) 417.0} 436.7) 266.4 
‘Wire, fence. 2.2... .: rods..| 37.5) 42.2) 25.0) 35.4) 43.4) 21. 4 70.9} 61.3) 39.1) 43.3] 45.6) 27.9 
Axle grease. ......-. boxes..| 132.4] 152.0) 88.6] 125.0] 156.2) 76.0) 250.7] 220.6) 138.8] 153.2) 164.2) 99.1. 
Buggy whips..........--..- 31.6] 36.1] 21.4] 29.9] 37.1) 18.3] 59.9] 52.4] 33.5) 36.6] 39.0) 23.9 
Comcntters= 223). ade. scee ee 48.1] 55.7| 34.0) 45.4) 57.2) 29.2) 91.1) 80.8} 53.3] 55.6) 60.1) 38.0 
GUIS 5 oe Sonne woecnce es 12.9} 14.6 9.2) 12.1). 15.0 7.9| 24.3] 21.2) 14.5) 14.9) 15.8) 10.3 
Halters: 3 ee eae sseacce 18.2) 21.5] 13.5} 17.2|) 22.1) 11.6) 34.5) 31.2) 21. 1)° 21-4) (23) siete 
Horse blankets....... Sees 7.5 8.6) 5.4 7.2 88 ~456! 14.7! 12:5'" “S74! arbi Ones 
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Quantities purchasable by value of 1 acre—Continued. 


Average of all 
Corn. Wheat Cotton. crops. 


1910 | 1909 | 1899 | 1910 | 1909 | 1899 | 1910 | 1909 | 1899 | 1910 | 1909 | 1899 


29.1) 33. 9) 21.9) 27.5) 34.9) 18.8) 55.2) 49.2) 34.3) 33.7| 36.7] 24.4 

18.9} 21.5) 12.9) 17.9) 22.1) 11.1) 35.8) 31.2) 20.2) 21.9] 23.2) 14.4 

eet ita | ee 16.1) pS everest! tee Firs) om, <8) enema] [Dem 1 a 6 ea | boom em met Uy fs] Pe Ve JR 

15. 2 17.7, 11.5) 14.4) 18.2) 9.9) 28.9) 25.7) 18.0) 17.6] 19.1] 12.8 

37.8} 43.4) 28.4) 35.7] 44.6) 24.3] 71.5) 63.0) 44.4) 43.7] 46.9) 31.7 

132. 4) 152.0} 85.1} 125.0] 156.2) 73.0) 250.7) 220.6) 133.2) 153.2; 164.2) 95.1 

10.3) (11.8) 726) 9:°7| 12-1 6.5} 19.5) 17.1) 11.9) 11.9) 12.7 8.5 

43.8} 49.8 31.5) 41.4) 51.2) 27.0) 83.0) 72.3) 49.3) 50.7) 53.8! 35.2 

157.3) 178.8 100.1) 148.6} 183.8] 85.9) 297.9] 259.5) 156.7| 182.0} 193.2) 111.9 

Di 52.8} 60.8} 34.0) 49.9) 62.5) 29.2) 100.1) 88.2) 53.3) 61.1) 65.7] 38.0 

Baskets, 4-bushel........... 25.4) 29.7) 21.8) 24.0) 30.5] 18.7| 48.1) 43.1] 34.2) 29.4) 32.1) 24.4 

Milk cans, 10-gallon........ 5.0] 5.7) 3.3) 4.7 5.8} 2.9) 9.41) 8.2) 652) 5:7 6.1 3.7 

JU dye th 23 Sie 35.3) 40.3) 24.7] 33.3) 41.4) 21.2) 66.8) 58.5) 38.7} 40.8) 43.6) 27.6 
Paints, ready-mixed, 

“liGiek| fi Ses > eee oil, *EOr4l O66). 687 <9. 6 S52 7} PAS bi 1546) + 1053] SoFood: 1) 2" 7k 
Paint: brushes: ...22!. 0225. 17.1{ 19.9} 12.5; 16.2) 20.5) 10.8] 32.4) 28.9) 19.6) 19.8) 21.5} 14.0 
Rope, hemp...... pounds. .| 102.8) 111.8 68.6) 97.2) 114.9} 58.9) 194.8} 162.2) 107.4) 119.0) 120.7] 76.7 
Backs orale 2. ois oe ae 70.4) 84.4) 60.8) 66.5) 86.8) 52.1] 133.3] 122.6] 95.1) 81.4) 91.2) 67.9 
Pralesomaliee 9502562. Es 12.9} 14.6 8.9} 12.1) 15.0 7.6} 24.3) 21.2) 13.9) 14.9) 15.8! 9.9 
Twine, binder....pounds. .| 142.2) 156.1| 93.9] 134.4) 160.4] 80.6) 269.4] 226.5] 147.0) 164.6} 168.6] 105.0 


The number of acres of corn, wheat, etc., which was required to buy the articles specified, 
in 1910, 1909, and 1899, was as follows: 


[Cost in acres of produce.] 


Average of all 
Corn. Wheat. Cotton. crops. 


LS AA RE ee V7 eles 2 ort Salsa Wecad | (OS eeIsONrs Tao | dae. tes 2.1 
SHOtpaMe cos. ctececneccee -8 side] alee -9 afk lanka t -4 -5 9 Ath af 1.3 
Lia eee Spppene oS 0.9. |p o0. 0 | Scns One eS Ono Gul lesat [moron || Oc oul mb lan ae 7.4 
Cream separator...........- 4.39 3.9] Ti) 45631328 18,9) QS FQ AO S71 S26 6.8 
CTINNGD LON ee sae oon ee .3 -2 -4 3 2 A) 2 -2 .3 .3 22 i4 
Harness (single)..........-. ye) ek a le 4) Uta Las Haga LE |) ya | nif Pe age (pL fis isin 2 tei | 1.6 

BITOW so. 22a; a2 case acse -8 ak U5 -8 oil 1.3 .4 -5 St ais -6 1.0 
Manure spreader. 7 16.8 | LES S22 6.6188 | 4 E | CAT 766) Gov) Geailieltee 
Mpiyen: ee eco SK sad Gileded | (O.4ale Oia O eGo) Ae | oak Geol ork Heeee 4.8 
Plow (turning)............- Dial, ga > Sul websted ieee ee | ese al ieee Bs ee | eet ete err taza aoa 
LNA eee a eS eS AO pled | heel Weoule dela eeenO Ay = oN hued Let fa Le Bad ade 1 1.5 
MOUGEE obo es 2. nn yah = eS ASO RS. cal ee asp le Oho Bol) oat puke a eck th oe in etn 2.9 
Wagon (single)............- AC) es UE WEE al OS FO |e co RE TC a 23s Ps f(s ab 2 Ps 4.7 
Wagon (double)...........- 54) 4.5 | ToL 5.8). 4:4)1 8.3} 297 31) 4:6 27 122 6.4 


Purchasing power of the produce of 1 acre in 1910 compared with the purchasing power of 
1 acre in 1909 and 1899, respectively. 


Purchasing power 1910 compared | Purchasing power 1910 compared 
with 1909 (represented by 100) with 1899 (represented by 100) 
of 1 acre of— of 1 acre of— 


Average 7 Average 
Corn. |Wheat. Cotton.|.1) crops. Corn. |Wheat. Cotton.). crops. 


96 88 125 103 182 201 221 189 
74 68 96 7 120 132 145 124 
96 84 123 100 128 140 154 130 
86 79 113 92 101 lll 122 105 
87 80 113 92 136 147 162 140 
86 80 113 93 147 162 178 152 
88 81 115 94 153 168 185 158 
89 82 117 96 147 162 178 152 
86 80 113 93 143 158 173 148 
73 67 78 85 94 103 88 
89 81 116 95 145 160 176 151 


DINER DIGMES sagas ccesccscnwasuss< 90 83 7 96 152 167 185 | 158 
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Purchasing power of the produce of 1 acre in 1910 compared with the purchasing power of 
1 acre in 1909 and 1899, respectively—Continued. 


Purchasing power 191¢compared | Purchasing power 1910 compared 
with 1909 (represented by 100) with 1899 (represented by 100) 
of 1 acre of— of 1 acre of— 


Corn. | Wheat.| Cotton.|AV¢T8e| Corn. | Wheat.| Cotton.| AVerage 


all crops all crops. 

TONG (ane: Socss accu en otepoeseenk 88 81 115 94 146 161 177 150 
Kitchen chairs. <5.<: vicmcaanee~ssae 88 81 114 94 138 152 167 142 
Win pails oleee ces een decdnctt 88 81 114 94 148 163 178 153 
Wooden buckets.......... oe ee 85 7 111 91 127 140 153 131 
Wooden washtubs...............-- 85 7 111 91 130 142 157 135 
IBV OSs ees Sueatanign dese nSicsme sae ce 87 80 113 93 132 145 159 136 
FIQts. sco acwcew.ce als 86 80 114 93 137 150 166 142 
Jumpers. . 83 76 108 89 126 135 149 127 
Overalises. os. o6<<n% ‘ 84 77 109 90 122 134 147 126 
Raincoats:....i..cccs ae 87 79 112 93 127 141 158 131 
MID DEM POO ae sic och cae vice mee san es 81 76 104 87 112 122 134 117 
SIPS AMINE. 28-5 ce deco cncmies ae co 87 81 114 94 131 145 159 135 
BHGGS Ss See cc b issue see ee eeeecases 86 78 111 92 116 129 141 122 
DAUCOME os lacs Sens see casceeeoneas 85 78 111 91 120 132 145 124 
Mryislitag 5... dcjaasss oe sale ote awe cnc op 84 77 110 90 120 133 146 125 
pheetiniga cc Jo ioss vs vee ecccneecee as 83 76 108 88 116 128 140 120 
IAXCSCLGT ccccocwcechasctonecsseerses 89 82 116 95 147 161 177 151 
Harb Wires sooiessiacs sees ose 88 81 115 95 148 163 179 153 
DWUPIOrKS ... op sce a0<scmescsesene-us 85 78 111 91 137 150 165 142 
EPHCENCUG: .ctosees ac cece cee eect cee 87 80 114 94 142 157 172 147 
WANLETNS ci Ce ¥en sccce tebe pene 93 85 121 99 155 171 188 161 
als. 2s csapmaciesccmsncsacennces 84 81 116 95 141 165 181 155 
PACDIOLKS os oe. a eae ence ceomemncee 85 79 112 92 136 150 166 142 
INCE oe csc ccs onantemccashenee 81 115 95 148 163 179 153 
PAWSse cos addewewek saat oeceeeceae 87 81 114 93 144 159 174 149 
Serawihookssas; eres ok ea. se 89 82 117 96 152 167 183 157 
SCIOWIGV Shs esac ce eresecadae st cere 89 82 116 95 152 167 183 157 
Bteel traps. ceeseseboeercsacs se temas 89 81 116 95 141 155 171 146 
BHOVEISS iu osencwnerete cc cs seeacteue 87 80 114 93 141 157 172 146 
Staples -o2.53.ssc526ce ee oehescs wees 90 83 117 96 148 163 179 153 
SlOSWIlOhcascescdeweces 89 82 116 95 151 166 183 157 
Wire, fence:..<ssss550- 89 82 116 95 150 165 181 155 
‘Axle\greaselt a. cco se 87 80 114 93 149 164 181 155 
Buggy whips 88 81 114 94 148 163 179 153 
Corn cutters..........+ 86 7 113 93 141 155 171 146 
MOMUTS ec lrcte web atessccnaasetecd 88 81 115 94 140 153 168 145 
PRICES ee. cotcce ace cot cne ot etese 85 78 111 91 135 148 164 140 
TIOTSO DIANKCIS! 55220 cn Coens eeGe eee 87 81 113 92 139 154 168 143 
EI GeS eens oe eo Se eae 86 79 112 92 133 146 161 138 
IPICESE OFS 5 Shs ck dosawidewnic orbs s 88 81 115 94 147 161 177 152 
Boythes: to.2.t 2c ccs ce cescctcacerces 86 79 112 92 132 145 161 138 
Carbolic acid its. 2c. 0.55.5 - cece 87 80 113 93 133 147 161 138 
MSR PErad Sots tal ol sosnccaee soe e hess 87 80 114 93 156 171 188 161 
HNP. - ossccntascs avec svapess cece 87 80 114 94 136 149 164 140 
PATIS|GTOGM faces avec coscenen corse a 88 81 115 94 139 153 168 144 
Bulphir. 2.22225 <5 5. se sceeee eh eee 88 81 115 94 157 173 190 163 
Witch-nazeloc2 cc ceccoccoseces Fie Be 87 80 113 93 155 171 188 161 
IBASK GIS: cn csac cc carmosmeseuereeTee 86 79 112 92 117 128 141 120 
Mik Ganges: cssctcseteeces ol aece ae 88 81 115 93 152 162 181 154 
Milk Walls Nn ca alas cedeedincocs 88 80 114 94 143 157 173 148 
IPRINIS ete cc sccacsoetccesusneeane 76 70 99 81 108 118 131 111 
Pant brushes:..c2Js<ssseceeseemece 86 79 112 92 137 150 165 141 
0 Se ae ee 92 85 120 99 150 165 181 155 
BACKS #2 co cscw scan cenesuctes even se 83 77 109 89 116 128 140 120 
Sealesscsstecht sossase si cede bees 88 81 115 94 145 159 175 151 
SDwalles scrspeases cuss 91 84 119 98 151 167 183 157 
BIOVES ooo o2. cseucee 86 79 112 92 139 153 168 144 
Shotguns.......... 88 81 115 94 171 189 207 177 
BUpPIES fee sce eso. 86 79 112 92 140 155 170 146 
Cream separators...... 89 83 117 96 176 195 213 183 
Grindstoness.o. = iwateek tssccace secs 86 79 112 92 140 154 169 145 
Harness tod cccsebhioshec eee S- 87 80 113 93 129 142 156 134 
HArrows 2023-2 te Seve estes SoosrSs 88 80 114 94 138 152 167 143 
Manure spreaders........... Coe 88 81 115 94 153 167 186 158 
MO Wers tooo caitaneteescctecmenende 87 80 113 93 151 166 182 156 
RIOWS2Joticcees otans swede beeeeeeeds 87 80 114 94 147 162 177 152 
Baddles. icccpavadeceseaasstwewate ce 86 79 113 93 135 149 164 140 
WEAGCrS 520 wi thwese tet eee peneeeaese 85 78 lll 91 142 156 172 147 
iWarons)(Ssitigie)—:i ei sstaaeceee 86 73 112 92 143 158 173 148 
Wagons (double)................2.- 84 77 109 90 132 145 160 136 


Average, all articles.......... 86.7 79.8 | 109.5 92.9] 139.2] 153.2] 168.5 144.1 


REPORT OF THE LIBRARIAN. 


Unitep States DrPparTMENT oF AGRICULTURE, 
OFFICE OF THE LIBRARIAN, 
Washington, D. C., October 23, 1911. 
Sir: I have the honor to submit herewith the executive report of 
the Library for the fiscal year ended June 30, 1911. 
Respectfully, 
CuariBeL R. Barner, 
Librarian. 
Hon. James Witson, 
Secretary of Agriculture. 


GENERAL STATEMENT. 


It will be seen from the detailed reports on the various branches 
of the Library’s work which follow that the past year has been one 
of distinct progress, in spite of the handicaps under which the 
Library has labored due to lack of room and changes in the staff. 
In the Report of the Librarian for 1909 attention was called to the 
necessity for a settled and definite library policy in the department, 
especially in regard to the relation of the main Library to the libra- 
ries of the bureaus and divisions. There is cause for gratification 
that such a policy has finally been outlined and adopted through the 
approval by the Secretary of Agriculture of the recommendations in 
regard to “ Libraries” made by the Committee on Economy and 
Efficiency in the Department of Agriculture in their report issued 
June 30, 1911. The full text of the chapter on “ Libraries” as 
printed in the committee’s report is given in Appendix 2. These 
recommendations having been approved by the Secretary of Agri- 
culture, as stated above, became effective on July 1, 1911. It is quite 
probable that the coming year may show no marked change in the 
work of the Library as the result of the definite adoption of the 
recommendations of the committee, since the policy expressed in the 
recommendations has in general been the policy under which the 
Library has been working for many years. It is, however, confi- 
dently hoped that the official recognition and adoption of a definite 
library policy will insure greater permanence and continuity of 
effort in the library work of the department and that the centraliza- 
tion of administration in library matters provided for in the recom- 
mendations will in time result in greater economy and efficiency by 
minimizing to the smallest possible degree the duplication and over- 
lapping of work and by providing for the widest possible use of 
material. 
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STAFF MEETINGS. 


Last fall it was decided to resume the meetings of the library staff 
comprising all engaged in library work in the department. The 
four meetings which were held during the year were suggestive and 
helpful, and gave further evidence on the part of the staff of faith- 
ful, conscientious service and a desire to cooperate in increasing the 
efficiency of the library work of the department. 


ROOMS. 


The need for more space for library purposes is imperative. The 
past year has brought no relief in the crowded condition of the 
Library. The work of the cataloguing and periodical divisions has 
been greatly hampered from lack of sufficient room for desks for 
the assistants connected with the work, the bookshelves are full to 
overflowing, and in addition the Library is much inconvenienced by 
lack of a room for the unpacking, sorting, and temporary storage of 
material. Under the present conditions the work of the Library is 
crippled and its usefulness seriously impaired. 


LIBRARY PUBLICATIONS. 


The Library publications of the year included the Report of the 
Librarian for 1910, a pamphlet of 16 pages, which was issued in 
December, 1910, and the Monthly Bulletin of the Library, the num- 
bers for July, 1910, to June, 1911, comprising 352 pages, with author 
index of 85 pages to volume 1, 1910. The Monthly Bulletin for 
January, 1911, contained, in addition to the list of accessions, a com- 
plete List of Works on Pigeons, contained in the Library. 


AGRICULTURAL LIBRARIES SECTION OF THE AMERICAN 
LIBRARY ASSOCIATION. 


In the report of last year mention was made of the two sessions 
of the Agricultural Libraries Round Table held in connection with 
the meeting of the American Library Association at Mackinac 
Island in June, 1910. In further reference to the work begun at this 
meeting it should be of interest to librarians connected with agri- 
cultural libraries to note that a petition for the formation of an 
agricultural libraries section in the American Library Association 
was presented to the council of the association and granted by them 
at their meeting in Pasadena, Cal., in May, 1911. There is reason to 
hope that the section can be of great use in furthering the advance- 
ment of agricultural libraries and stimulating an interest in agricul- 
tural literature. 


USE OF THE LIBRARY. 


During the past year the charges recorded at the loan desk of 
the main Library numbered 36,250, an increase of 1,070 compared 
with the previous year. The record of similar charges for the 
past five years is as follows: 
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Number of books borrowed for use outside of the main Library’ for the fiscal 
years 1907 to 1911. 


Fiscal year Fiscal year. 
Months. ——___+______________|/_ Months. 

1906-7 | 1907-8 | 1908-9 |1909-10;1910-11 1906-7 | 1907-§ | 1908-9 |1909-10)1910-11 
Talve ts. 23 oo 1,078 | 1,375 | 1,642 | 2,490 | 2,357 || February....] 1,715 | 2,380 | 2,798 | 3,221 | 3,340 
August. ......| 1,378 | 1,446 | 1,455 | 2,334 | 2,381 || March....... 1,894 | 1,969 | 3,000 | 3,310 | 3,668 
September....| 1,088 | 1,270 | 1,893 | 2,540 | 2,259 || April........| 1,885 | 1,669 | 3,169 | 2,804 | 3,805 
October....... 1,594 | 1,789 | 2,714 | 2,610 | 3,118 || May........-] 1,604 | 1,981 | 2,913 | 2,708 | 2,589 
November. ...| 1,599 | 2,051 | 2,406 | 3,567 | 3,083 || June......... 1,322 | 2,001 | 2,873 | 2,917 | 3,163 
December....- 1,832 | 1,918 | 2,682 | 3,315 | 2,952 
January.......| 2,005 | 2,621 | 3,061 | 3,364 | 3,535 eae Ge 22,470 |30,606 |35,180 | 36,250 


1 These figures represent the number of books taken from the main Library for use in the offices of the 
department. 


As has been pointed out in previous reports, the above statistics 
indicate only in part the extent to which the Library was used. 
The figures do not include (1) a record of the circulation of single 
unbound numbers; (2) a record of the use of the books deposited 
in the various bureaus and divisions of the department; (3) a 
record of the books used in the Library. It has not seemed ad- 
visable to attempt to collect statistics covering comple.-ly the use 
to which the Library’s various facilities are put, partly because of 
the cost, time, and trouble involved, and partly on account of the 
great inconvenience to users. In order, however, to give a more 
adequate idea of the total use of the Library’s collections, the sta- 
tistics of the circulation of books and periodicals in the bureau 
and division libraries, in so far as they have been kept, have in the 
following table been added to the statistics of the main Library: 


Approximate number of books and periodicals borrowed from the main 
Library and the bureau and division libraries. 


aden. Periodi- 


cals. 
CTU RRIEHE Ypres 8 Sessa oe ios ta wale bw a wa waSiora win wiaiw siblawic lem (c cfnlsinainls main lemiainis=m cisipie== = 85,000 
Bureau of Chemistry library..............-...-.- 5 18 ,423 
Bureau of Entomology library.-...-.....-...-.-- 500) \|2 sie oe 
Moncdn MEE WIGC II Dianys 55. Sho. 8. <8 nn. paced «toe cea acelin sale ae rinien ap ainloi= bia 800 
Hureau of Plant Industry library 26, 223 
CRN EEN Se eo lens = tee cine soit. o nao he ete tale elviae aa.aan pineal alo hakincwatsiniew anaes 3 130, 446 


1 No statistics of the circulation of books and periodicals have been kept in the libraries of the Bureau 
of Statistics, Bureau of Biological Survey, Dairy Division, Office of Public Roads, and Office of Experi- 
ment Stations. 

The Bureau of Animal Industry and the Bureau of Soils do not maintain libraries, as their offices are 


in close proximity to the main Library. 

While the figures given above are in part only estimates, it is 
believed that they are in all cases very conservative estimates, and 
that the total figures represent very inadequately the actual use of 
the Library. No figures in regard to books used in the libraries 
and not charged are included. 


INTERLIBRARY LOANS. 


The number of books borrowed from other libraries during the past 
year, namely, 6,466, was surprisingly large, and was an increase of 
1,765, or 33 per cent, over the previous year. Of the total number of 


~ 
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books borrowed, 6,397 were borrowed from Washington libraries and 
69 from libraries outside of Washington. Our most frequent demands 
were made upon the Library of Congress, the library of the Surgeon 
General’s Office, the library of the United States Geological Survey; 
and the library of the Patent Office. The names of the libraries out- 
side of the city from which books were borrowed, and the number of 
books borrowed, were as follows: 


American Philosophical Society Library, Philadelphia___._-___._._._____-_-_-— 
Arnold#Arboretum) Library; Jamaica, Plaine £2064 jee eo ae ee eee 
Boston ‘Public’ Library 2222-22 ee a ee a eee 
Boston. Society of Natural History Library. 2 32.2 eee 
College of Physicians and Surgeons Library, Philadelphia____________-____ 
Golumbia. University Library, New, Yorki2= 2 = --- 2-0 eee 
Gray. Herbarium, Library, Cambridge>—" 6-2 ee eee 
Harvard University Library 2-2-2282 Sie Se eee eee 
John) PD. Smith, Library, Baltimore,.222 S222) i eee 
Tdoyd) Library, Cincinnath=_ 6+. 232. 2. es ee eee 
Massachusetts Horticultural Society Library, Boston--_-_--________--____ 
Missouri Botanical Garden Library, St. Louis.2__i+i i122 Soe 
Museum of Comparative Zoology Library, Cambridge_____-____________-__ 
@hio?State: Library, Columbus 22 23. 22. Se es Se eee 
Ohio ‘State University Library, Columbus: 2--—_e- =o 2-2 eee 
University of Pennsylvania Library, Philadelphia_-_-__________*{_________ 
Yale University Library, Néw’ Haven 22is2_ 22805. 4h eee eee 


BE HROOWON ROR HH HOE 


| 


The number of books lent by this Library during the past year to 
libraries and scientists outside of the city was 6138, an increase of 65 
as compared with the previous year. The statistics for such loans for 
the past five years, arranged geographically, are as follows: 


Record of books lent outside of Washington during the fiscal years 1907-1911. 


Fiscal year. Fiscal year. 
States, etc. : So es States, etc. Ao 
ae Brie, Me RU era ein 7 
Mg ba | ta) = fee a 
g 2 2 = = a 
Alabama:....-..--- 7 Disltitesndacecae 8). New Jerseysccco.~< lnc tee lee- eee 1 
JE Ce ee ET 2 |asnect|eseees|eeeenn New York. ........ 70 
ATIZONS 255 sees Sei. 31 18 13 11 5 || North Carolina... . 38 
IRTRANSAS-asoecne lete<- 11 RAR EER ie ee 2 |) Norkn Dakotavesee|-e ence 18 
Caliiormiass.oss--< 10 6 1 10 8 Obie cekcoateeed 1 29 
Walorado ce a-ha 4 2 7 4 7\\ Oregons ooeeeeeee lesen ae 38 
Connecticut......-. 32 15 10 41 11 || Pennsylvania..... 3 
WEAWSIC-c.ceme-n | sae aL | Raber | tees 5:| Rhode Island... 0020.04.52 2 4 oe ee ee 
Florida... 13 56 81 54 36 || South Carol nas: 2/2225 1 
George seater chal ak sot 1 1 7 South Dakota. ... «|. 5. 2.|2.2.22 -|/bece oe eee 1 
Tllinois. .. 13 9 11 16 11 |} Tennessee......... 13 
Indiana... 9 7 2 2 15+\) ‘Texas 35.2 2 hee 13 
TOWALS Cleese oD. <2 eee 2 6 13)/|, Vermont. occ aseer 8 
ISATISHS: Sebo adiscede: 1 1 2 2) || Mirpinis: ci s2ess- 15 
Rentpcksy, =. 20.54]. -elnaeeee [ada 3) 11 || Washington.i:.0-2|, “Asl Se9ll) #5 a oul eee 
Louisiana......... 9 8 12 13 2 || West Virginia. .... 1 
Maine set: ees: 1 rf 17 9 25 || Wisconsin........- 37 
Maryland......... 9 16 12 8 8) || Weyoutiny- Soscesee 7 
Massachusetts... .. 11 35 3 8 L7/W|p@anadas.£. -asessaee 2344-252 1 
Michigan.......... 5 4 7 8 6:1) Hawalie-23--2 22. i 
Minnesota......... 1 ll 9 8 5 |, Jamaica. 28 i0 04. 2325). 0) | A | eee 
Mississippi.......1].-..-.|--..-- 2 1 8. || Japance cenoe ce cts - 2-5 2] 50 20 a eer 1 
MISSOUNIF 2 ace cone- 7 if 4 4 DOP MEXICO: he ocmee laecacaletee col eee 2 
Montans 223 252 2) Mepse she cee 1 3 2 WEROFtORACOe hal ciate 3) aio = oo 55 
INGDraskS. <.00s0025| <2 snc. 6 12 18 41 
Nevada. ese. 252. Se ee | eee Oe Motel: veg. <3 613 
New Hampshire...}...... 4 Oo eeraes 1 
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In order to facilitate the work in connection with the lending of 
our books to other libraries, it was deemed advisable during the past 
year to formulate some definite rules for interlibrary loans. The 
rules are printed as Appendix 4 to this report. They have been 
found helpful in systematizing the work. 

No separate record of the loans to other departments and libraries 
in the city have been kept, but it is certain that the use of our collec- 
tions by other Government offices has increased considerably in 
recent years. 


ACCESSIONS. 


The number of books, pamphlets, and maps added to the Library 
during the past year compared with the accessions of the previous 
year is as follows: 


| 


, 3 Fiscal year | Fiscal year 
Accessions. 1910. | 1911. 

Purchases: 
WEIS TGS 2 OME SF eae RSA Sa Aer ope dose Jo Heme Re tne Cee A RE Ror oe Bares 1,454 2,030 
LeGaiye lil GSR Anema sneoceao odobc GUBEiLocdoe Sar 3 aSab eet eaasnecastoc asec beerte 65 89 
DDS aa-e eer Pee eee eee eee eee 8 1 
Pera s ANGICONUMUALIONUS. =. sme memeeetebcsce=piee see ee eens seme mecies 5.6 oe eae 1,574 736 
3,101 2,856 

Gifts: 

WMONISMES Ssmee se ccc mace net nes «sa cb cesisne seicemsceaacasne accceccaanleee aetarae 488 614 
PHAN HIOLS Sore oe ee ee oe ecae cine eielcin es aiaie a seine sinnja'eis maa siaicter aa alate eisinielefealaiarac 387 502 
WIRE eae ae See cout osoete oe oc decor esobseDE- PUec ne Gb cere HS BCS ES SrSnaoE ge sons" 43 12 
ODDIE NS te nemeannecccmenacconn odor cboTUdonEBeLEcedaadadeée SE RACUSeR AoE 2,728 3,463 
3,646 4,591 
Volumes made by binding periodicals and serials.............---- Sous cess steer 1,409 rs 1,369 
8,156 8,816 


From the above tables it will be seen that the accessions of the past 
year, namely, 8,816, all of which were catalogued, exceeded those of 
the previous year by 660. The total recorded number of books, 
pamphlets, and maps in the Library on July 1, 1911, was 115,653. 
In addition, the Library had on hand on July 1, 1911, unaccessioned, 
uncatalogued, and unclassified material as follows: Volumes, 444; 
pamphlets, 950; continuations, 572; maps, 18; total, 1,984. 

As is shown from the above tables, more than half of the accessions 
of the last year were gifts, the number exceeding that of the previous 
year by 945. It is regretted that space does not permit us to give a 
complete list of the donors. Special mention should, however, be 
made of the most notable gift of the year, namely, a set of the Annals 
of the Royal Botanic Garden, Calcutta, which is probably the cost- 
liest and most beautiful publication issued by any botanical institu- 
tion. The Royal Botanic Garden presented the set to the Library 
in exchange for publications of the department. 

Continued progress was made during the year in completing im- 
perfect files of periodicals. Among the more important sets com- 
pleted were the following: 

Annales de chimie et de physique. 


*Archiy fiir entwicklungsmechanik der organismen. 
Archty fiir experimentelle pathologie und pharmakologie, 
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Archives internationales de pharmacodynamie. 

Florence, Reale accademia economico-agraria dei georgofili di Firenze, Atti. 
Jabrbiicher fiir wissenschaftliche botanik. 

Journal of botany, British and foreign. 

Kennel club calendar and stud book. 

Milch-zeitung. 

New York academy of sciences, Annals. 

Societa botanica italiana, Bollettino. 

Zoologische jahrbiicher. 


CATALOGUING AND CLASSIFICATION, 


During the year 2,644 volumes, 591 pamphlets, 5,568 continuations, 
and 13 maps were catalogued, making a total of 8,816, an increase of 
660 over the previous year. There were added to the main (dic- 
tionary) catalogue 20,951 cards and 1,699 were withdrawn, making 
the net addition 19,252, a decrease of 2,074 as compared with the 
previous year. This decrease in the number of cards added to the 
catalogue, whereas there was an increase in the number of books 
catalogued compared with the previous year, is explained by the fact 
that a large number of reprinted cards for department publications 
were added to the catalogue during the fiscal year 1910. It is esti- 
mated that the main dictionary catalogue now contains approxi- 
mately 260,000 cards. 

The number of titles prepared during the year by the Library for 
printing by the Library of Congress in what is known as the “ Agr” 
series was as follows: 


Cards. for accessions and recatalogued books_—=_-_ 22-2252 s = ee 1, 557 
@ards.for.department publications. - 22 se. ee eee 355 
Cards for foreign agricultural periodicals____- tee te oe 68 

4 1/0) 2:1] eee ene eee eer Rey eee ies Sater ge 14 Se ET Yee Se 1, 980 


The total number of titles prepared by this Library since 1902, in 
which year the printing of our cards by the Library of Congress was 
begun, is 18,101. It may be of interest to other agricultural libraries 
to give here the list of series for which this Library prepares printed 
cards. With a few exceptions, cards have been prepared for the com- 
plete series. The cards are printed by the Library of Congress in 
the “ Agr” series, and are available for purchase. 


Series for which the Department of Agriculture Library prints cards. 


Beitriige zur kryptogamenflora der Schweiz. 

Bibliothéque d’agriculture coloniale. 

Biologia centrali-americana. 

Bohemia—Landeskulturrat—Deutsche sektion. Arbeiten. 

Botanische exkursionen und pflanzengeographische studien in der Schweiz. 

Buitenzorg, Java. ’s Lands plantentuin. Mededeelingen. (Now superseded by 
Mededeelingen of Dept. van landbouw, Dutch East Indies.) 

Canada—Department of Agriculture—Forest branch. Bulletin. 

Live stock commissioner’s branch. Bulletin. 

Cold Spring Harbor monographs. 

Deutsche gesellschaft fiir ziichtungskunde. Arbeiten. 

Deutsche landwirtschafts-gesellschaft. Anleitungen fiir den praktischen land- 
wirt. 


Arbeiten. : 

East Indies (Dutch)—Departement van landbouw. Mededeelingen. 
Encyclopédie vétérinaire (Cadéac). 

Federated Malay States—Department of Agriculture. Bulletin. 
Fiji—Department of Agriculture. Bulletin. 
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Germany—Auswiirtiges amt. Berichte iiber land- und forstwirtschaft im 
auslande. 

Germany—Reichsamt des innern. Berichte tiber landwirtschaft. 

Hawaiian sugar planters’ association—Experiment station—Division of agri- 
eulture and chemistry. Bulletin. 

Division of entomology. Bulletin. 

Division of pathology and physiology. Bulletin. 

Indian forest memoirs. Economic products series. 

Forest zoology series. 

Italy—Direzione generale dell’ agricoltura. Annali di agricoltura. 

Kew. Royal gardens. Bulletin of miscellaneous information. Additional 
series. 

Landboskrifter. 

Minnesota plant studies. a 

Mitteilungen aus dem forstlichen versuchswesen Osterreichs. 

Monographien landwirtschaftlicher nutztiere. 

New South Wales—Department of agriculture. Farmers’ bulletin. 

New York (State)—Department of agriculture. Bulletin. 

One and all garden books. 

Padua. R. Stazione bacologica sperimentale. (Not a current series.) 

Pennsylvania—Department of agriculture. Bulletin. (Cards printed since 
1900.) 

(Das) pflanzenreich (Engler). (Earlier cards were printed by the Library 
of Congress. ) 

Queensland—Department of agriculture. Bulletin. (Not a current series.) 

Sweden—Landtbruksstyrelse. Meddelanden. (Have printed cards for numbers 
of this series having a personal author, since 1903.) 

Yexas—Department of agriculture. Bulletin. 

Yorrey botanical club. Memoirs. 

U. S. National herbarium. Contributions. (Earlier cards were printed by the 
Library of Congress.) 

(Die) vegetation der erde (Drude). (Earlier cards printed by the Library of 
Congress. ) 

Vienna. K. K. zoologisch-botanische gesellschaft. Abhandlungen. 


As in previous years, it was possible to keep the cataloguing of the 
accessions of the year fairly up to date, with the exception of the 
pamphlets and serials. The unaccessioned, unclassified, and uncata- 
logued material on hand on July 1, 1911, compared with the material 
on hand July 1, 1910, was as follows: 


. 3 Fiscal year | Fiscal year 
Uncatalogued material. 1910. iol), 


Purchases: 
VEER ee ee ee eee aw ccd- cece manatee cseedes er cdenes ce ceeer ecm 10 190 
Pamphlets.......-.-------- 22-20-0000 eee cece cece eee e eee e cence ceeeeeeeeee 5 
AGESTSEI ERA TIOTIEE SAE erg soe eee ee oe os cnice Stn Sick wis Cee nietitanals so saisiomanine 217 13 
PUGL AA w= Sa aaw et cat ieee oo eaten ee eee eine mei cate Seeicnin adam iasee 233 208 
Gifts: 
PSN a ne a one mean nee aaa Onan «tape on es 145 254 
Pamphlets... ......202----- 2222-222 eee eee e cece erence nen e cence ccc ceceenseeee 736 945 
MATIGHIIAIONS =~ ean 7 oe ee eon bmedins ¢=Sase Soe bimides shew han scoeneas 624 559 
Li Eyer phe See bela § Fe Re eS a ee oe eS eet re 1 18 
otal soos ok eee eee ee et AA LAE JA ee 1, 506 1,776 
(Epp atay) a) hi ee ie RE 2 ee ee Seed Beeson ee pace cee aapose 1,739 1,984 


It is probable that the past year would have shown no increase 
in the total amount of uncatalogued material had it not been for the 
fact that two large foreign shipments of books purchased were re- 
ceived a few days before July 1, 1911. The number of uncatalogued 
continuations was reduced during the year by 269, but the number of 
uncatalogued pamphlets was increased by 208. As described in the 
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report of last year, in order to shorten the process of cataloguing the 
pamphlets which were accumulating from year to year, it was de- 
cided to make for the less important ones only temporary author 
cards, with an abbreviated imprint, and to keep the pamphlets thus 
catalogued in a separate collection in pamphlet boxes arranged ac- 
cording to the library classification. This collection now numbers 
1,489. On account of pressure of other work only 347 pamphlets were 
added to the collection during the past year. In addition to this 
collection of pamphlets, which are represented in the catalogue only 
by author cards, the Library has accumulated a considerable number 
of “reprints” from periodicals contained in the Library. This col- 
lection during the past year was arranged alphabetically by the au- 
thors of the articles and placed in pamphlet boxes. The collection 
numbers 1,100. The chief use of the collection up to the present 
time has been in connection with interlibrary loans. When the loan 
of a periodical is requested and the particular article desired is known, 
the “ reprint ” of the article, in case it is contained in our collection 
is sent instead of the volume of the periodical. This is a saving of 
postage and of wear and tear on the bound volume, which remains in 
the Library available for reference. It is hoped that eventually it 
will be possible to make abbreviated author cards for the “ reprints.” 
The collection can then be classified by subject and incorporated with 
the other pamphlet collection described above. The Library would be 
glad to receive collections of “ reprints” on subjects of interest in 
connection with the work of the department. 

Printed cards for all the current publications of the department 
were prepared during the year, the number of titles being 355. The 
demands for these cards from libraries and agricultural institutions 
are steadily increasing. 

Little work has been done during the year in the revision of the 
catalogue, the need for which is very great. Changes in the cata- 
loguing staff and the overcrowded condition of the cataloguing room 
have hampered the current work, and as a result the services of none 
of the cataloguers have been available for the revision of the cata- 
logue. It is necessary for two of the cataloguers to have their desks 
in cramped quarters in the book rooms some distance from the cata- 
loguing room, an inconvenient arrangement, which retards the work. 
It is earnestly hoped that the coming year will bring some relief by 
providing an additional room adjoining the present cataloguing room. 


PERIODICALS. 


The total number of different periodicals received during the year 
was 1,978, exclusive of annuals and other serials of infrequent issue, 
a decrease of 24 as compared with the previous year. This decrease 
is accounted for by the fact that the number of new periodicals added 
during the year was 106, while the number of periodicals which 
ceased publication was 130. Of the total number of periodicals re- 
ceived, 756 were purchased and 1,222 received by gift and exchange. 
To the number of different periodicals purchased should be added 
76 duplicates, making a total of 832 periodicals purchased at a cost 
of approximately $3,300. Of the 1,978 periodicals currently received 
by the Library nearly one-fourth are permanently filed in the 
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libraries of the various bureaus and offices in which they are of 
special interest. The remaining three-fourths are filed in the main 
Library, but of this number only about one-half, namely, 760, can be 
kept in the pigeonholes in the periodical reading room on account of 
the limited space available. 

It is impracticable to keep a complete record for the whole year 
of the receipt and circulation of current periodicals, but, as in pre- 
vious years, a count was made cf the current periodicals handled 
daily for a limited period, namely, from April 4 to June 1 in the 
present year, which, compared with a similar count for May, 1909, 
and May, 1910, is as follows: 


ay 7 to Apr. 4 to 
1e 6, 1910} June 1, 1911 
(25 days). | (49 days). 


bs M 
Current periodicals. (ed ay Jur 


New numbers received and recorded................---------------- 4, 523 4,923 9, 450 
IP AAY, AVOEA POS oop et bo oaks aon eh cts stad orga do 5 oid te Sele doeid s Riaipe lige 181 197 193 
ReELUNNS IPGDUCIECUIALON. so saa nor caine on oe sea ee come ee cee 4,731 5, 104 14, 023 
IWAN VIA VOLAPO a), so bass sonst one sawe oP es cictmacie cas ocecnmencs 189 204 286 


From the above statement it will be seen that the daily average of 
new numbers received and recorded is a little less in 1911 than it 
was in 1910, whereas the daily average of returns from circulation 
shows an increase of 40 per cent, indicating a largely increased use 
of the current periodicals. As explained in previous reports, these 
figures do not, however, give any adequate idea of the use of the cur- 
rent periodicals, as they represent little more than the circulation to 
bureaus and offices. Of the 1,978 periodicals currently received, be- 
tween 1,200 and 1,300 circulate regularly among the various bureaus, 
divisions, and offices; the number to which each periodical is regu- 
larly sent varying from 1 to 20. The circulation in a bureau is at- 
tended to by the library of the bureau, some periodicals being sent 
regularly to 24 individuals. After circulating in this way the num- 
bers are returned to the main Library and sent out again to another 
bureau or office for circulation in the same manner. To get an idea, 
therefore, of the total circulation of current periodicals in the depart- 
ment, the above figures of the main Library must be supplemented by 
the data in regard to the circulation of periodicals given in the sepa- 
rate reports of the bureau, division, and office libraries. 

As far as is known, this is the only library which attempts to cir- 
culate its current periodicals regularly. That this service has grown 
to its present proportions is due largely to the following reasons: 
(1) The various offices of the department are widely separated; (2) 
the scientists of the department find it difficult to come to the Library 
regularly during office hours to consult the periodicals; (3) the 
Library has never had space for a periodical reading room large 
enough to accommodate the current files of all the periodicals re- 
ceived; (4) the work of the various bureaus is so broad that a very 
large proportion of the periodicals received is of interest to several 
bureaus, making it difficult,to divide the periodicals for filing in the 
various bureaus and offices to which they are of interest without a 
great deal of duplication; (5) the importance of the current period- 
icals in the scientific work of the department. As a result of the 
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above conditions the present compromise arrangement has gradually 
been evolved and extended until it has reached proportions never 
anticipated when the service was first attempted. In fact, it has 
become so extensive as to be in danger of breaking from its own 
weight. To explain further the difliculties in connection with the 
service, a copy of a circular letter which was sent out in June, 1911, 
to all in the department who receive current periodicals regularly is 
given below: 
CIRCULATION OF CURRENT PERIODICALS. 


The Library receives more than 2,000 current periodicals. Of this number 
about two-thirds circulate regularly among the various bureaus, divisions, and 
laboratories of the department. The number of different offices to which each 
periodical is sent varies from 1 to 40. It will be seen, therefore, that if each 
office retains only three days a number of a periodical circulating regularly to 
only 20 different offices the last person on the list will receive it after it is two 
months old. Although not every periodical goes to as many as 20 different 
offices, a considerable number of them go to more, and the average circulation 
is very large. The Library has endeavored to help the situation by purchasing 
additional copies of many periodicals when the need for them seemed impera- 
tive. There is a limit, however, to justifiable duplication, and it has been the - 
policy of the Library not to curtail the expenditures for building up the re 
sources of the Library by an extravagant duplication of material. If no periodi- 
cal were retained more than three days in an office the problem would be com- 
paratively simple, even in the case of the periodicals with the largest circulation, 
but in spite of rules and appeals it frequently happens that current periodicals 
are kept in a single office not three days, but several weeks, As a result the 
Library receives numerous complaints from the users of the periodicals that the 
periodicals in which they are especially interested are often six months old 
before they are able to see them. So numerous have these complaints become 
that it has seemed imperative to bring about a general improvement in the 
promptness with which the periodicals are used, otherwise the whole object of 
the circulation will be defeated and may as well be discontinued. Few, if any, 
libraries attempt to circulate regularly their current periodicals, but the Library 
has not infrequently received expressions of appreciation of this service, and its 
discontinuance would doubtless be generally deplored. This circular is there- 
fore being sent to all who receive the periodicals regularly, to ask their coopera- 
tion in improving the present service by complying with the inclosed rules and 
suggestions.” The Library will be glad to receive further suggestions for the 
improvement of the service. 


As a result of the circular letter there has been considerable im- 
provement, but the failure on the part of a few to cooperate by using 
and returning the periodicals promptly seriously interferes with the 
service and gives reason to fear that it will not be long before it will 
be necessary to make a radical change in the system. . 

As in other parts of the Library, lack of space in the periodical 
department has seriously handicapped its work. The periodical read- 
ing room is only large enough to accommodate pigeonhole cases for 
half the current periodicals filed in the Library, while the periodical 
workroom is still more inadequate. In fact, the present space for the 
periodical work should be doubled. The work in connection with the 
sorting and care of back numbers and duplicates is done under con- 
stantly increasing disadvantages. It has been necessary to do much 
of this work in the public corridor, which is especially to be regretted, 
not only because the light in the corridor is poor, but also for appear- 
ance’s sake. Such work necessarily gives an impression of disorderli- 
ness and should be done in a room not open to the public. As pre- 


1The rules and suggestions which accompanied the circular letter are printed as 
Appendix 3 of this report. 
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viously pointed out, one of the most pressing needs of the Library is 
a separate room which can be used for the work of unpacking, sorting, 
and temporary storage. 


BINDING. 


The number of books and periodicals bound during the past year 
was 3,274, an increase of 29 over the previous year. While the past 
two years have shown a considerable increase over previous years in 
the number of books bound, the number bound is as yet far from 
being commensurate with the needs of the Library. It.is hoped that 
it will be possible during the coming year to devote more time to 
this work. With the bookshelves filled to overflowing as they are it 
is especiatly important that the periodicals and serials be bound 
promptly, to reduce the danger of loss by misplacement. 

In addition to the 3,274 volumes sent to the Government bindery, 
1,510 volumes of periodicals were put in temporary binders, an in- 
crease of 1,382 over the previous year. As explained in the report 
of last year, these temporary binders are used for periodicals which 
need to be preserved but are not so frequently used as to justify per- 
manent binding. They are also used for incomplete volumes, as they 
permit of the insertion of the missing numbers when they are ob- 
tained, and in the meantime keep the file in an orderly condition, in 
a form convenient for use. The use of these temporary binders has 
done much to improve the appearance of the Library by reducing the 
amount of unbound material on the shelves. 


DUPLICATES. 


The list of duplicates referred to in the report of last year as be- 
ing in preparation was printed in October, 1910, and distributed to 
the libraries of the State agricultural colleges and experiment sta- 
tions. The list contained 673 titles and represented approximately 
2,000 books and pamphlets. All but about 50 were requested and dis- 
tributed. The demands for the duplicates were greater than was ex- 
pected and would seem to warrant the Library in continuing to pre- 
pare lists of them for distribution to the State agricultural colleges 
and experiment stations. A large number of duplicates have ac- 
cumulated since the preparation of the list in October, 1910, and a 
new list will be distributed some time during the coming fall. They 
consist in large part of Government, State, and society publications. 
The limited space available for handling and storing the duplicates 
has greatly hampered the work. It is difficult to spare the services 
of an assistant for this work, but the lack of storage room makes it 
imperative either to continue the present practice or to destroy the 
duplicates as they are received. The latter course seems scarcely 
justifiable, if any considerable number of them are of value to the 
agricultural colleges and experiment stations. 


TRANSLATING. 
During the year 464 foreign letters were referred to the Library 


for translation by the Library translator. In addition, 15 articles, 
comprising 104 pages, were translated. 


668 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


MAILING LISTS AND EXCHANGES. 


Since the above heading does not clearly suggest what this part of 
the Library’s work consists of, it seems advisable to explain the work 
in some detail, as in previous reports. In addition to having on file 
in the Library copies of the foreign mailing lists of the bureaus, 
divisions, and offices of the department, the Library has charge of 
(1) the “ Libraries List” (a list of libraries and institutions in this 
country and abroad to which are sent ail the publications of the 
department) ; (2) the Library Bulletin list—that is, the list to which 
the Monthly Bulletin of the Library is sent; (3) the foreign mailing 
list for the Yearbook; (4) the foreign mailing list for the Farmers’ 
Bulletins; and (5) the “ Exchange List” (a list of libraries, institu- 
tions, officials connected with agriculture, and exchanges in foreign 
countries, to which is sent regularly the Monthly List of Publications 
of the department). The Library has no control over the lists of the 
bureaus, divisions, and offices—that is, it can not make changes in their 
lists without their authority—but it has direct charge over the other 
lists above mentioned, and is thereby able to make advantageous 
arrangements for exchanges. For the purpose of preventing dupli- 
cation and to aid in obtaining exchanges, the Library also maintains 
a consolidated list, arranged geographically, of all the addresses on 
the above lists. It is also the duty of the Library, in cooperation 
with the Division of Publications, to attend to the miscellaneous 
requests from foreign countries for publications of the department. 
If the institutions or individuals making the requests are entitled to 
the publications, an order requesting them to be forwarded is sent to 
the Division of Publications. This arrangement has been very ad- 
vantageous to the Library in obtaining exchanges. Requests from in- 
dividuals who are rendering no service to the department and requests 
from institutions with which the Library has no interest in arranging 
exchanges are referred to the Division of Publications for attention. 

During the past year there have been no changes of note in the 
work in connection with the mailing lists and the sending of depart- 
ment publications. There were certain changes which seemed advis- 
able, namely, a revision of the mailing lists and a new comprehensive 
order in regard to the distribution of publications, especially in regard 
to the distribution to foreign countries, to replace the old orders 
issued several years ago, during which time conditions have changed. 
It was deemed advisable, however, to await the report of the com- 
mittee on efficiency and economy in the department before making 
any changes. The report, as previously mentioned, was issued on 
June 30, 1911, and recommended certain changes in regard to the 
distribution of department publications. These changes, as far as 
they affect the Library, will be acted upon in the coming year, and 
it is hoped will better systematize the work. In this connection special 
mention should be made of one of the recommendations of the com- 
mittee in its report on “ Libraries,” namely, the following: 

That all exchanges received in return for department publications be re- 
garded as the property of the main Library and be sent there to be catalogued. 
If required by the bureaus later, such exchanges could be lent in the usual 
manner. 

While there has been from year to year an increasing willingness 
on the part of the bureaus and offices of the department to cooperate 
with the Library in the matter of exchanges, it is too important a 
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matter to be left to chance, and the Library has felt the need of a 
definite arrangement, such as is contained in the above order. It will 
better enable the Library to keep its files of exchanges complete, and 
will also be advantageous in enabling the Library to give information 
in regard to the publications received in the department. 


BUREAU, DIVISION, AND OFFICE LIBRARIES. 


This is the first report of the department Library to have incor- 
porated with it the reports of the libraries of the various bureaus, 
divisions, and offices of the department. (See Appendix 1.) In the 
case of some of the bureaus the reports on the work of the libraries 
have in the past been included in the printed reports of the bureaus, 
while in the case of others only typewritten reports have been pre- 
pared. It seemed advisable this year to publish the reports as a part 
of the Report of the department Library, as it was hoped that the 
information thus brought together would better enable the officials 
and scientists of the department to understand the problems con- 
nected with the administration of the Library, and to cooperate with 
the Library in solving them. 

No separate reports on the library work of the Bureau of Animal 
Industry, the Bureau of Soils, and the Bureau of Biological Survey 
have been included. The Bureaus of Animal Industry and Soils 
are in the same building with the main Library, and therefore main- 
tain no separate libraries. 

During the past year there was deposited in the Office of the Solic- 
itor a large number of the State session laws which had previously 
been filed in the main Library. About two-thirds of the law books 
belonging to the department Library are now filed in the Office of the 
Solicitor, in a room set aside for library purposes. It is estimated 
that the collection comprises approximately 800 volumes. 

In connection with the following reports some general statements 
should be made. About one-third of the books belonging to the 
department Library are deposited in the bureau, division, and office 
libraries. Several of these libraries have accumulated, in addition, 
through gift and exchange, a considerable number of publications, 
for the most part Government and State publications duplicated in 
the main Library, which have not been considered a part of the de- 
partment Library’s collections. One of the questions to decide in 
this connection has been how far it is desirable for the bureaus to 
accumulate duplicates of such material, even though they may be 
obtained free. 

The purchase of books and periodicals by the department for use 
in Washington is confined to the Library,? with the exception of the 
law books purchased by the Forest Service.? The other bureaus, divi- 
sions, and offices have no funds available for the purchase of books 
and periodicals for use in Washington, but they are permitted to 
purchase them for the use of their laboratories and offices located 
outside of Washington. The work in connection with the purchase 
of books for field * use is in most bureaus attended to by the libraries 
of the bureaus, as will be noted from the accompanying reports. 


1The report of the Weather Bureau Library is included in the Report of the Weather 


Bureau. 
2lor the law governing the purchase of books and periodicals by the department see 
United States Statutes at Large, vol. 30 1 


ya ps ‘ 
The appropriation for the Forest Service includes $500 for the purchase of law books, 
4Use outside of Washington. 
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The 18 library assistants employed by the various bureaus, divi- 
sions, and offices are paid from their respective appropriations. They 
have not (previous to July, 1911) been under the jurisdiction of the 
main Library, but it is believed that they have been in sympathy 
with its policies, for there has been hearty cooperation between the 
libraries of the bureaus, divisions, and offices and the main Library. 
Tt is probable, therefore, that there will be no radical changes as a 
result of the recommendation of the department committee on econ- 
omy and efficiency that the library staff of the department be brought 
under the jurisdiction and supervision of the librarian of the depart- 
ment. The wisdom of this provision is that it insures cooperation and 
unity in the work in the future instead of allowing these to depend 
upon a happy combination of circumstances. 

If any reorganization of the library work of the department is 
desirable, especially as regards the relation of the main Library to 
the libraries of the bureaus, divisions, and offices, past experience has 
seemed to indicate that it should be along the following lines, namely: 
To relieve the bureau libraries as much as possible of the business and 
routine work in order that they may devote their energies to their 
special field of reference work and to concentrate in the main Library 
the business connected with the acquisition of all books and period- 
icals, whether acquired by purchase, gift, or exchange. A very 
important part of the routine work to be considered in this connec- 
tion is the work of cataloguing. At the present time the catalogue 
of the main Library contains cards for all the books acquired by the 
main Library by purchase, gift, or exchange, and in addition con- 
tains cards for a large part of the material acquired by the bureau 
libraries by gift. Some of the bureau libraries send to the main 
Library to be catalogued the material which they receive by gift, 
others catalogue it and send duplicate cards to the main Library, still 
others catalogue and file the material which they receive by gift and 
exchange, but do not furnish the main Library with records of it. 
Some of the bureau libraries also do considerable indexing of the 
material contained in their collections. Copies of these cards have 
not, as a rule, been sent to the main Library. The main Library, on 
the other hand, with a few exceptions, has not furnished duplicate . 
catalogue cards to the bureau libraries. As a large proportion of the 
accessions are, however, catalogued on printed cards prepared by the 
Library of Congress and by this Library, the libraries of the bureaus, 
etc., have been able to obtain copies. The questions to be considered 
are whether the catalogues should be allowed to continue to grow as 
circumstances direct, or whether some definite policy should be 
adopted. Should all the cataloguing be done in the main Library 
and duplicate cards be provided for the libraries of the bureaus, etc., 
in those subjects in which they are especially interested, and should 
the catalogue in the main Library include all the cards contained mn ~ 
the catalogues of the libraries of the bureaus, etc., including cards for 
material acquired by the bureaus by gift and exchange? If this is 
not desirable or practicable, what is the ideal plan toward which we 
should work? These are important questions and should be settled 
in the near future. 


APPENDIX 1. 


REPORTS OF THE BUREAU, DIVISION AND OFFICE LIBRARIES FOR 
THE FISCAL YEAR ENDED JUNE 30, 1911. 


LIBRARY OF THE BUREAU OF BIOLOGICAL SURVEY. 


The care of the books in the Bureau of Biological Survey devolves upon an 
assistant, whose main duties are editorial. The library contains approximately 
3,100 bound volumes and 4,200 pamphlets. They relate almost exclusively to 
mammals, birds, game protection, hunting, trapping, and geographic distribu- 
tion. The serials and the collection of works on mammals are the strongest 
features of the Library. Only books needed in the work of the bureau are 
retained in the Library, and these are very frequently consulted, many being in 
practically constant use. 

T. S. PALMER, 
Acting Chief, Bureau of Biological Survey. 


LIBRARY OF THE BUREAU OF CHEMISTRY. 


The collection of books deposited in the Bureau of Chemistry numbers about 
11,000 bound volumes and pamphlets, one-third of which (mainly public docu- 
ments duplicating those in the main Library) belongs to the bureau. The 
remainder forms a part of the department Library and consists of works on 
chemistry, pure and industrial, with emphasis on food and drug analysis and 
the detection of adulterations, with some few volumes on physics, geology, and 
allied subjects. Although the bureau collection is at the disposal of the rest 
of the department, an effort is made to keep the books purchased at the request 
of the bureau on the shelves, and a “time-slip”’ system is maintained, by which 
such books are recalled to the bureau after two weeks when borrowed by the 
main Library. From the nature of the work done by the chemists, it will be 
seen that this is necessary, for works on analysis and the like must be within 
eall at short notice. Each laboratory keeps the books pertaining to its work, 
and when these are borrowed they are returned as soon as possible to the 
laboratory, so that necessary works may be easily within reach. 

The chemists are eager for the last word on this constantly expanding science, 
and for this reason the Library is on the mailing lists of about 16 foreign and 
domestic publishers to receive advance notices of books. This is necessary, 
both to reconimend purchases to the department librarian for the bureau col- 
lection and to keep the branch laboratory’ libraries up to date. Recommenda- 
tions for the purchase of books are made to the librarian by the different 
laboratory chiefs in the bureau. Such recommendations are carefully considered, 
and every effort is made to examine the works in question to see if they are 
suitable for purchase before the requests for their purchase are forwarded to 
the department librarian. 

‘The librarian reads cursorily all the journals received each day, and in this 
way often secures valuable additions to the Library in Government and trade 
publications which can be obtained free of cost. 

About 400 periodicals are received regularly, the greater number of which 
are circulated in the bureau. Half of these are received from the main 
Library and the rest are gifts from the publishers. These gifts, which are 
trade papers for the most part, are a valuable supplement to the books in the 
Library, and represent the different industrial interests, such as the paint, 
paper, rubber, leather, oil, perfume, grocery, and drug trades. All the circu- 
lating journals are distributed at a regular hour daily and overdue notices are 
made up once a week to recall periodicals which have been retained over three 
days. Before circulation the periodicals are displayed in the reading room for 
several days. 


1 Laboratories located outside of Washington. 
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CATALOGUES AND INDEXES, 


With the exception of some of the public documents, this collection is fully 
catalogued by a straight dictionary catalogue. The catalogue contains about 
30,000 cards. It also contains many index references to articles in periodicals 
of interest in the work of the bureau, and also many entries of books along 
chemical lines in the other Washington libraries. The pamphlet collection is 
separately indexed by subject and arranged by author. 

For several years an extensive index by subject and country has been made 
of foreign enactments in regard to foods and drugs which have appeared in 
official journals. The Library is now making a complete collection of the texts 
of laws enacted throughout the world upon the subjects of foods and drugs 
and also standards which have been proposed therefor. These are being trans- 
lated into English and will be arranged, indexed, and kept up to date. 


BIBLIOGRAPHICAL WORK. 


The various problems of food adulteration call for the compilation of lists of 
references which the Library compiles. This means an exhaustive and sys- 
tematic search through scientific literature for previous experiments which 
have been made with the material under examination, usually a preservative 
substance or coloring matter. The articles found are generally in foreign 
languages and must be translated, abstracted, and arranged in logical order, 
so that the compilation of such a bibliography means days of careful work. 
Short bibliographical lists are also occasionally called for in correspondence, 
and these can ordinarily be compiled from the bureau library catalogue. 


CIRCULATION. 


A daily record is kept of the number of books and periodicals lent and of 
the number of persons using the Library for reference. There are 250 men in 
the bureau who use the Library constantly. Statistics for the past fiscal year 
are as follows: 


Year and month. Books. /|Periodicals.| Persons. 
1910 
‘171 6 ae AG GRRE 5 3 SRS SP diss SUS rg adnnsAc tested SActe Seis 597 1,330 623 
ATI PUISE 2222 cae. fe aoe ek a Ee Pa 705 1, 471 777 
Bepteniberle sotto sb ~ so tesco oe secadele vo den tele ok hes denies <aaaee 702 1,513 670 
October: << Soc... 3c. cectees. aad ptedtan seplenele Se aees'ot 889 1, 560 911 
PER (eC) 0! len (Se So PTE SRE § Se SSSSER S 8a So 813 1, 282 737 
UU Cite 3 i mrs eco soc cauuondos Gace gececnsnhcAschsaass 926 1, 788 811 
1911 
JANUALY co sscctcesep sbisitees Secsiebcle anos ae = esse esseeaecte canes e eee 921 1,597 911 
OG) gah AB ee aoe adie pict occe UD OnC CSS eS Unb IeEgceSsonse sss 1,072 1, 248 829 
Oo Ue Se ae eS i ee ia heme AS Seca no Fad 5ni- 1,161 1,587 859 
WA ntl 68 oc hit se 28s aes Poe Sete dea Rae D a TRE eee 937 1, 620 701 
1 Ey ee ee Se Seen ena sees tne coe tn Se ASE See: SSR Ses ace 786 1,613 667 
PUG ee = eae. ee oe see Sem awe sree nce eens cae ailele alaiea lee ote ater 954 1,814 699 
Dota ok i 4 acate cae tad cadence ce ete pape a teense pxeus Seeeee 7, 563 18, 423 9,195 


BRANCHES. 


Besides its active work for the bureau in Washington, the Library has in its 
charge 25 separate collections of books and periodicals placed in the branch 
laboratories throughout the country from Boston to Honolulu. The laboratories 
examining routine food and drug samples have similar collections, while the 
food-research laboratory, at Philadelphia, is strong in works on bacteriology 
and refrigeration, and the enological laboratory, at Charlottesville, Va., in books 
on wine and cider making. 

All purchases for the branches are made under the direction of the bureau 
librarian, and all periodicals, about 250 in number, are circulated and pre- 
pared for binding by the bureau library. Requests for the purchase of books 
made by the chiefs of branch laboratories are carefully considered by the 
assistant chief of the bureau and the librarian, and often refused if the labora- 
tory already has a standard work on the subject which gives the required 
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information. Thus unnecessary duplication is avoided. The accessions ac- 
quired in this way by the bureau have reached almost 6,000 volumes. Author 
cards are sent to the laboratories with the books, and a catalogue of these 
accessions belonging to the bureau is maintained in Washington. Often the 
persons in charge of these laboratory collections show considerable interest in 
arranging their books and the Library furnishes advice and model cards in 
these cases. 
ANNE E. Draper, Librarian. 


LIBRARY OF THE BUREAU OF ENTOMOLOGY. 
SCOPE. 


The library of the Bureau of Entomology is composed of approximately 5,000 
books and 7,000 unbound pamphlets and separates dealing almost exclusively 
with entomology. There aie a few general reference books and a few general 
works in botany, zoology, and allied subjects, perhaps 350 volumes in all, be- 
sides a collection of the publications of the Department of Agriculture per- 
taining to the work of the bureau, and a fairly complete set of those relating 
to entomology issued by the various State experiment stations. Of this mate- 
rial about 1,500 pieces are more or less permanently charged to the workers 
in systematic entomology, and the remainder forms an excellent reference col- 
lection, very inadequately housed in one crowded room of the bureau’s quarters. 

Books are recommended for purchase by the department Library for the 
bureau collection at the suggestion of workers in the bureau upon the approval 
of the chief of the bureau. The aim is to obtain as complete a collection as 
possible of both American and foreign works on economic entomology, as well 
as all systematic works on American entomology and the more importaxt for- 
eign systematic works. Very expensive old books which are not needed for very 
frequent reference, but which it is most desirable to have available in the city, 
have been recommended to the Library of Congress for purchase. By this plan 
the more limited funds of the department Library have been reserved for mate- 
rial in more constant demand. Taken as a whole, the department’s collection of 
entomological literature may be said to be the best in the country on economic 
entomology. On the systematic side it is not as strong, but it is a very good 
working collection. 

USE OF THE LIBRARY. 


The aim of the bureau has been to make its collection one for reference 
principally, therefore the books are circulated less freely here than in some 
of the bureau libraries. Owing, however, to the scattered offices it has been 
necessary to lend many books during the past year, and the circulation from 
August, 1910, to July, 1911, was over 3,500 volumes, of which about 450 were 
borrowed from the main Library and about 90 from other libraries both in and 
out of the city. 

PERIODICALS. 


About 140 periodicals are received regularly, 60 through purchase and 80 
by gift and exchange. It has not been our policy to circulate the current 
periodicals. They are all available for reference in the Library. 


CATALOGUES. 


The Library maintains a dictionary catalogue of all books, pamphlets, and 
“reprints” relating to entomology contained in the department. Cards for 
“reprints ” from entomological periodicals have been omitted, as the “ reprints” 
are usually small and are indexed elsewhere, as in the Zoological Record, on the 
Concilium cards, and in the Entomologische Berichte. The catalogue now 
eontains about 30,000 cards. 

The Library has in addition a set of the Concilium Bibliographicum cards 
relating to entomology. This index now numbers about 37,000 cards. It is 
arranged according to the Concilium’s scheme of classification, and is very 
useful in that it brings together in one place the greater part of the current 
periodical literature of entomology. 
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A partial set of cards issued by the Office of Experiment Stations indexing 
the State experiment station publications, namely those relating to entomology, 
is on file in the Library. The Library also keeps up to date an index begun 
years ago containing economic notes and out-of-the-way bits of information. 
Here may be found book, periodical, and newspaper references to insects attack- 
ing various fruits and cereals, articles on the habits of insects, on mimicry, 
flight, maternal affection, melanism, spread of disease, etc. 


REFERENCE AND BIBLIOGRAPHICAL WORK. 


The demands upon the Library for help in locating and verifying references 
needed in connection with the preparation of the reports and bulletins of the 
bureau are constant. Short bibliographical lists are also frequently prepared 
by the librarian. During the past winter a great deal of time was given to 
the preparation of a bibliography of mosquitoes. The librarian makes and 
keeps up to date an index of articles one page or more in length in all pub- 
lications of the bureau. This is of service in correspondence and in locating 
quickly descriptions of insects described by the bureau. The bibliography of 
economic entomology formerly compiled in the bureau was discontinued in 1905 
on account of lack of funds for printing; it has not been possible to continue 
it recently, even in manuscript form, for lack of library assistance. Many of 
the bureau staff, however, compile very complete bibliographies in their own 
subjects which are available for reference. For example, the apicultural sec- 
tion has a very complete bibliography of the honey-bee and apiculture. 


Maset EB. Cotcorp, Librarian. 


LIBRARY OF THE FOREST SERVICE. 


There were added to the Forest Service library during the year 950 books. 
and pamphlets, making a total of 14,963 in all. All of the books on forestry 
owned by the department Library are filed in the Forest Service library, with 
the exception of the older volumes of a few sets of foreign forestry journals 
not in frequent use, which are filed in the main Library. 

By far the greater number of the new books acquired during the year have 
been free publications, received directly by the service. The Library has tried 
to procure copies of everything issued in this country on the subject of forestry. 
The Forest Service is on the mailing list of the State forestry officials, and 
therefore receives their publications regularly. A great many other miscel- 
laneous forestry publications come to the service free or are obtainable for the 
asking. These generally find their way to the Library eventually, though not 
always. It is recommended that whenever such publications are received by 
the various offices of the service, they be sent at once to the Library, either for 
permanent filing or to enable the librarian to ascertain their titles and publish- 
ers. so that duplicate copies may be requested. It will then be possible to have 
a complete file in the Library of everything sent to the service on forestry 
subjects. All of the publications are classified and catalogued as they are 
received. The catalogue in the Forest Service library at present contains about 
62,000 cards. 

In regard to books recommended for purchase by the department Library for 
the use of the Forest Service library, it has been the aim of the library commit- 
tee to recommend everything issued in English on the subject of forestry, all 
standard works on forestry in foreign languages, and any other foreign books 
for which there is some special need. In some instances books on other sub- 
jects than forestry are ordered when there is a constant demand for them. The 
resources of the main Library, the Library of Congress, and all of the other 
Government libraries in the city, however, are at the disposal of the service 
library ; hence books which are wanted only temporarily are borrowed from one 
of them rather than purchased outright. 


PERIODICALS. 


The Library receives regularly 60 forestry and trade journals, either through 
the main Library by purchase or directly from the publishers. These are in- 
dexed as they come in, and the index cards are filed in the card catalogue. A 
number of the more important lumber journals are circulated throughout the 
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service to the offices especially interested. The current numbers of all of the 
periodicals are displayed in the reading room, as well as the new books received. 


USE OF THE LIBRARY. 


There have been borrowed from the Library during the year 4,447 books, an 
uverage of a little over 370 a month. Besides this, 2.928 persons have consulted 
the Library in person, or 244 a month. These figures do not show fully the use 
to which the library books are put, however, since several of the offices are 
charged permanently with books, of the use of which the Library has no record. 
The Office of Dendrology has the largest permanent allotment of books from the 
library, most of them being books which would be little used in the other offices 
of the service. The reading room has been found to be very useful this year, 
affording, as it does, a quiet place where the books may be consulted. 


MONTHLY LIST OF CURRENT LITERATURE, 


The monthly list of current forestry literature, including periodical articles, 
which was first issued in February, 1904, is still being prepared. Since May, 
1910, it has been appearing in American Forestry, with the approval of the 
Secretary of Agriculture. Reprints of it are furnished to the Library by the 
publishers and are distributed to 80 persons, including members of the service 
and others who are interested in the subject. 


MANUSCRIPT REPORTS. 


During the year all of the district offices’ have furnished the Library with 
lists of the manuscript reports in their files. These have been indexed on cards, 
by authors and subjects, and the cards filed in the card catalogue. The district 
foresters have also been requested to send in each month supplementary lists 
of the reports filed during the month, so that the index may be kept up to date. 
All of the manuscripts filed in the various Washington offices of the service 
are also indexed in the Library, the new ones being added once a month. The 
index cards show just where each report is filed, so that a person looking up a 
certain subject in the catalogue is able to locate not only the books and peri- 
odical articles about it but the unpublished literature as well. 


BIBLIOGRAPHIES. 


This Library is often called upon to furnish short bibliographies on specified 
subjects. As a rule these can be compiled from the references given in the 
eard catalogue, though in some cases this is not sufficient, and the librarian 
has to compile them from other sources. As soon as the Appalachian bill was 
passed a bibliography on the resources of the White Mountain and Southern 
Appalachian regions was begun. As this has proved to be a much bigger un- 
dertaking than was at first expected, it is not yet completed, but will probably 
be finished this summer. Besides references to the literature dealing with the 
movement for national forest in the Appalachians, it aims to include as far as 
possible all books and articles dealing with the geology, mineral resources, 
physiography, water resources, forests, botany, climatology, and soils of the 
region. At present there are about 1,800 titles in the bibliography. A list of 
books on forestry in the Department of Agriculture, to be issued as a depart- 
ment Library bulletin, has been brought up to date, and is ready for the print- 
ers. It is hoped that funds for publishing it will be available in the near 
future. 


PHOTOGRAPHIC COLLECTION. 


There are now 25,098 classified and catalogued photographs in the collection, 
1,846 of which were added during the year. An additional clerk was procured 
in May to work on the photographs, and it is expected that a much larger num- 
ber will be worked up during the coming year. The new system of classifica- 
tion, which was begun in 1908, is being continued, and is found to work much 
better than the old watershed system. Under the present system, the pictures 
are first classified by States, and then subdivided by subjects. As soon as a 
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picture has been classified, and the classification number assigned to it, it is 
indexed in the photographie card catalogue by specific subjects, such as names 
of species, lumbering operations, mountains and rivers, or whatever shows in 
the picture. While the present scheme of classification is such that in a great 
many cases it is not necessary to refer to the card index in selecting pictures, 
the index is found to be invaluable when pictures of special species or subjects 
are desired. 

The present system of having each picture mounted on a cardboard mat, and 
filed in an upright position in drawers, while it requires more space for the 
filing, is on the whole more satisfactory than the album system of filing, as it 
enables a person consulting the files to take out quickly and easily just the 
pictures he wants, without danger of tearing them, and without having to take 
out a whole album when only one or two photographs are needed. 

During the year the Library has furnished 8,298 descriptions, copies from the 
photographic notebooks, to accompany prints which have been made and sent 
out from the photographic laboratory. This includes descriptions for the dupli- 
eate prints which are sent to the district foresters’ offices for filing, as the 
original notebooks containing these descriptions are filed in the Washington 
library. If some system of carbons could be provided im the photographie 
notebooks, so that a carbon copy of each description could be sent directly to 
the district forester concerned, by the man taking the pictures, it would save a 
great deal of copying in the Library. 


FIELD LIBRARIES.’ 


There are now 157 field libraries, 146 in forest supervisors’ offices, 6 in the 
district offices, 3 at the forest experiment stations, 1 at the forest-products 
laboratory, and 1 in the office of wood utilization at Chicago. The district 
libraries average about 750 books apiece, and the supervisors’ libraries about 
88 apiece. The total number of books in field libraries at present is 17,933, of 
which 3,676 were sent out during the present year. Of these, the majority 
were free publications, either Government or State. The amount spent for the 
purchase of books for the field during the year was $2,000. Purchases were 
made from this fund on the recommendations of the district foresters, with the 
approval of the library committee. 

Before books are sent out to field libraries, they are classified and cata- 
logued in the Washington library, and are then charged to the library to which 
they are to be sent, by the double-card charge system. Subject and author ecata- 
legue cards for the books sent to district libraries are also prepared in the 
Washington library, and are sent out with the books. On January 1, 1911, 
complete lists of the books in the district libraries were prepared and sent to 
the district foresters. This is to be done once a year in future. 

HELEN E. STOCKBRIDGE, Librarian. 


LIBRARY OF THE BUREAU OF PLANT INDUSTRY. 
SCOPE. 


When the Bureau of Plant Industry was moved into the west wing of the 
new department building, bringing under one roof offices of the bureau which 
had been widely scattered, the books which had been deposited in the Office of 
Botanical Investigations and those which had been in the Office of Vegetable 
Physiological and Pathological Investigations were brought together into one 
collection, containing at present approximately 5,770 books and 4,350 pampblets, . 
Of the bound volumes, about 1,554 are periodicals; of the pamphlets, about 1,260 
are experiment station bulletins on the subject of plant pathology. The file of 
experiment station literature dealing with plant pathology is practically com- 
plete, but no attempt is made to keep the station literature on other subjects. 
With the exception of a few general reference works and dictionaries and refer- 
ence works in chemistry and bacteriology, the collection consists almost entirely 
of works on general and economic botany, plant pathology, mycology, and phar- 
macology. 


1 Libraries outside of Washington. 
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USE OF THE LIBRARY. 


About 1,200 of the books charged to the bureau are kept on the shelves in the 
library when not in use, the others being charged out permanently to the labora- 
tories and offices in the bureau. How to care properly for the books so depos- 
ited, when used by a large laboratory force and by those from other laboratories, 
has been one of the problems difficult to solve, as the books are frequently taken 
from their places and no record left. The Office of Pathological Collections and 
the Office of Economic Collections, which have the two largest deposits of this 
kind, have recently cooperated with the library, to the extent of designating an 
assistant, who is to be responsible for the books and is to keep charges for those 
taken from their places. It is hoped that eventually this plan may be followed 
by all laboratories where there are any books permanently filed. Because of the 
large number of books deposited in laboratories it is considered necessary to 
take a yearly inventory. This is done in the spring or summer. 

The books kept in the bureau library represent only a small proportion of 
those used by the force. Many are borrowed daily from the main Library, from 
other libraries in the city, and from out of town. The number of books circu- 
lated during the past year was 14,984, as compared with 15,114 in the previous 
year. This shows a decrease of 130 books for the year, but the decrease is prob- 
ably more apparent than real, as several sets of periodicals which were formerly 
kept at the main Library have been brought to the bureau, with the result 
that they are consulted frequently in the library room, and therefore no record 
is kept of their use. 


PERIODICALS. ~ 


About 550 periodicals are received by the Bureau of Plant Industry library. 
The circulation of the current periodicals is apparently greatly appreciated, and 
on the whole this privilege is not abused. Recently blanks have been provided 
for the purpose of informing the library of an individual’s intended departure 
from the city and of his desire to have the sending of periodicals to him tem- 
porarily discontinued. It is hoped that these blanks will serve as a reminder 
that the Library wishes this information. During the past year the average 
circulation per day of current periodicals was 87, aS compared with 75 in the 
previous year. 


CATALOGUES. 


Before the libraries of the Offices of Botanical Investigations and Vegetable 
Physiological and Pathological Investigations were combined each had its cata- 
logue, both of which are now in the reading room of the bureau library. As the 
two catalogues have been described in detail in a recent circular (No. 87) of the 
Bureau of Plant Industry they will not be described here. 


¢ 


DUPLICATES, 


The Library receives daily duplicates of department and station literature, 
and of periodicals and separates, which come by mail to the various offices of 
the bureau. The department duplicates are sent to the document section, the 
station duplicates to the Office of Experiment Stations. The periodical dupli- 
cates are listed, the list being sent to the main Library, where it is incorporated 
with the list of duplicates to be sent to the agricultural college and experiment 
station libraries. , 


REFERENCE AND BIBLIOGRAPHICAL WORK. 


In addition to the circulation and care of books, the Library does reference 
and bibliographical work, especially verifying and editing bibliographies which 
are to be included in bureau publications. In this connection the Library has 
felt the need of an established bibliographical form for department publications. 


BOOKS BOUGHT FOR OUT-OF-TOWN STATIONS. 


The bureau library keeps the records of all books bought from bureau funds 
for out-of-town stations. Books bought on requisition are delivered to the 
Library, where they are recorded and labeled with a bookplate, showing by what 
office they were bought and to what station they are to be sent. Inthe cases of 
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the stations having a considerable number of books deposited, short author cards 
are sent with the books. When there are only a few books this is not considered 
worth while. Records of the books bought in the field* on letters of authoriza- 
tion are sent to the Library from the Office of Records. Periodicals are sent 
directly to stations, and therefore no record can be kept of the individual 
numbers. 

Eunice R. Operry, Librarian, 


LIBRARY OF THE BUREAU OF STATISTICS. 


The statistical branch of the department library, devoted primarily to statis- 
tics of agriculture and cognate industries and domiciled in the Bureau of 
Statistics, on June 30, 1911, contained 8,034 bound and unbound volumes, 1,283 
pamphlets, and was receiving, by exchange or purchase, 234 dafly, weekly, or 
monthly periodicals. This branch now possesses practically all important 
statistical reports relative to foreign and domestic agriculture and an extensive 
collection of publications relating to the foreign and domestic trade in agricul- 
tural and other products. During the year the system of charging in use in the 
main Library has been adopted and the preparation of a dictionary catalogue of 
all volumes is well toward completion. Access to the contents of the branch 
library is further facilitated by the maintenance of a card index by subjects 
and countries, 

Cnas. M. DAUGHERTY, 
Chief, Division of Research and Reference, 
Bureau of Statistics. 


DAIRY DIVISION LIBRARY. 
SCOPE. 


The library of the Dairy Division of the Bureau of Animal Industry is a 
small working collection of volumes and pamphlets in actual and constant use 
by the employees of that division. Owing to its limited quarters and to the 
fact that it is located in the same building with the main Library, every effort 
is made to conduct it strictly as a branch or station of the main Library, and 
no effort is made to accumulate on its shelves more material than is in actual 
demand. Works of purely historical or collateral interest have been returned 
to the main Library, from which they can be drawn at any time. All gifts to 
the division, whether in the form of books or periodicals, are presented to the 
main Library unless copies have already been received there. After being 
accessioned and catalogued they are filed in the dairy library if necessary. 

The collection now comprises about 386 volumes, of which 242 volumes belong 
to the main Library and relate chiefly to dairying, feeding, and breeding. The 
other 144 volumes, which are duplicated in the main Library, belong to the dairy 
division and are chiefly herdbooks of the various dairy breeds and copies of 
Government publications. Most of the 1,300 pamphlets owned by the division 
library are bulletins of the various State experiment stations dealing with 
dairying. These bulletins are bound in temporary covers, classified by States, 
and are catalogued both as separates and as serials. 


ADDITIONS TO COLLECTIONS. 


Additions to this collection are made through gift and by purchase by the 
main Library. All new books on the subject of dairying, whether recommended 
for purchase by this division or otherwise acquired by the department, are 
sent here on request for review. A list of all books recently added to the main 
Library bearing even indirectly on dairying is posted periodically in the divi- 
sion library, and from this list any requests may be made. Books from the 
Library of Congress and the Surgeon General’s library are frequently borrowed 
through the main Library. 

PERIODICALS. 


About 198 periodicals are received by the Dairy Division library, most of 
which are drawn from the main Library, others being received direct from the 
publishers by gift. The latter are all duplicates of periodicals received in the 
main Library. All of these periodicals are circulated among the workers of 
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this division, the number of readers of each periodical varying from 1 to 14. 
All articles believed to be necessary in future work are marked by the read- 
ers and are afterwards indexed in the division library. Only 28 periodicals are 
filed in this division, all others being returned to the main Library as soon as 
indexed. 

INDEXING. 


The regular dairy index, so called, which is maintained in the Dairy Division, 
aims to be a practical working index of material of actual use in the work of 
the Dairy Division. Its entries include books, bulletins, articles in periodicals 
and other listed information, as dates and places of the various meetings of 
the International Dairy Federation, addresses of manufacturers of milk-con- 
densing machinery, and other such information as is in constant demand and 
may be appropriately grouped on a subject card. The index is occasionally 
run through and cards no longer of actual use are discarded. 

There is in addition to this an index of material on bacteriology in its rela- 
tion to the dairy industry. This index was the result of many years of private 
endeavor of one man, and while in constant use in the dairy laboratories could 
be withdrawn at any time by the resignation of its owner. About two years ago 
this index was verified and revised by the Dairy Division library, the corrected 
ecards being returned to the owner and copies being filed in the Dairy Division 
library. This index is now being kept up in duplicate, it being estimated by 
the library that the work done for the individual is by no means commensurate 
with the material obtained from him. 

An additional index on gas-producing bacteria, which might be considered 
the amplification of one section of the catalogue mentioned above, is now being 
revised in 3 similar manner and is being extended by further references wher- 
ever found. An index to literature on enzymes is being compiled in the dairy 
laboratories in direct connection with their work, and it is expected that this 
materal will ultimately be verified by the library and put into the same form 
as the other indexes in the division. It is hoped that in time all the library 
copies of these indexes may be consolidated. 

Indexes to photographs, lantern slides, and bromide enlargements owned by 
the Dairy Division are also maintained by the Library. The photographs are 
indexed by number, for inventory and office purposes, by States and by sub- 
jects. The last two are not exhaustive, but include only entries of the more 
important photographs. 

Lantern slides are also indexed by number and by subject, the latter index 
not being exhaustive. The bromides are indexed by number only. 

A further statement in regard to the photographic work will be found else- 
where in this report. 


REFERENCE WORK, 


The demands on the Library for reference work vary greatly during the 
year, according to the character of the work being done by the division. It 
includes the collection of material for addresses, reports, letters, publications, 
etc. Frequently this material can be easily located or listed from the card 
catalogue, but new questions are continually coming up and further research 
is necessary. Other indexes in the department are used whenever possible and 
much time is saved in this way. For instance, when the subject of sewerage, 
drainage, and septic tanks was tnken up by this division in connection with 
creamery and farm buildings, it was found that the library of the Bureau of 
Plant Industry has many of the most useful periodical articles already indexed 
in connection with the work of that bureau on water pollution. There are 
kept on hand for use in correspondence small supplies of carbon copies of brief 
bibliographies on subjects of pressing current interest, such as results of State 
work on milking machines, proposed legislation on oleomargarine, lists of 
dealers in creamery supplies, ete. 


PUBLICATIONS, 


All bibliographies for Dairy Division publications are sent to the division 
library for verification and to be put into the accepted bureau form. Occa- 
sionally authors leave the compilation of the brief bibliographies appended to 
their bulletins to the librarian, when most of the published material which 
they have used has been selected through the division library catalogue. In 
such cases the bibliographies are submitted to the authors for final review. 
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The completed manuscript of all Dairy Division publications, as well as all 
manuscript sent to the division for review, is recorded in, and transmitted 
through, the division library. This includes entries covering all successive steps 
before the publication is issued. 

The library is also charged with making all requisitions for the distribution 
of Dairy Division publications in connection with correspondence or in the 
original distribution, and with the care of publications used in office work. 


CARE OF PHOTOGRAPHS AND SLIDES, 


This work, which is also done in the division library, consists of the mount- 
ing, labeling, filing, and indexing of photographs; the labeling, filing, and 
indexing of lantern slides; the mounting and indexing of bromide enlarge- 
ments; and the circulation of lantern slides both in and out of the department. 
Duplicate sets of the slides most in demand are filed in small cases and kept 
in circulation among our field men, each change being recorded in the library 
eharges. The photographic collection now consists of 4,044 mounted prints, 
1,960 lantern slides, and 282 bromide enlargements. The library is charged 
with the making of all requisitions for photographic work (with the exception 
of blue prints) and with the receipt of the finished work. 

A detailed statement in regard to the photographic indexes has already been 
given in this report. 


FIELD LIBRARIES.’ 


One small field library is maintained by the Dairy Division, its books being 
purchased from the Dairy Division appropriation. It now consists of 69 such 
purchased volumes and about 40 bound Government publications. These books 
are received by the division library when purchased, there collated, stamped, 
and listed before being sent to the field station. A few single copies of books 
are filed with certain field men in isolated places and are considered bureau 
property. It is required that an inventory of these out-of-town books be 
forwarded to the division library once each year. 

CAROLINE B. SHERMAN, Librarian. 


LIBRARY OF THE OFFICE OF EXPERIMENT STATIONS. 


The library of the Office of Experiment Stations has avoided the collection 
of a greater number of books than is imperatively demanded for the work of 
the office. The utmost possible advantage is taken of its proximity to the 
main Library, whose resources are so extensively used as to free the office 
library from the necessity of maintaining a catalogue or of keeping upon its 
shelves a large number of books. The office maintains a collection of the 
publications of the State experiment stations, which is probably the most com- 
plete set of its kind in existence. This, together with a somewhat less com- 
plete file of publications of the Department of Agriculture, constitutes practi- 
eally the entire office library, and affords a complete record of American agri- 
eultural experimental work for the use of the office force and for others who 
wish to consult it. As these volumes are rarely permitted to go into circulation 
outside of the building, and are at all times readily accessible, this set practi- 
cally supplements that of the main Library, which necessarily circulates con- 
stantly. A very few reference books, charged by the main Library, and cur- 
rent files of about 50 periodicals are kept in the office library. About 120 
periodicals and a number of reports and occasional publications of agricultural 
institutions are received by exchange. After circulation in the office, these are 
sent immediately to the main Library, or, in the case of a few which duplicate 
main Library sets, they are kept for a year or more in the office library. 

The work of the office library is closely related to, and in a measure deter- 
mined by, that of the Experiment Station Record. In the interest of this publi-- 
eation all accessible current literature is searched for records of original in- 
vestigation or experimental work that may bear upon agriculture. Daily 
examination is made of books and periodicals received by the main Library, 
and those suitable for purposes of review or of special interest are brought to 
the attention of the editors concerned. Examination is also made of proof 
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sheets of printed cards issued by the Library of Congress, by which means new 
books of agricultural interest received by that library and by the Geologicai 
Survey and by the Bureau of Education are made available for the use of the 
office. 

In addition to the 120 periodicals received directly by the office, 485 are re- 
eeived regularly from the main Library, each number of which is regularly 
sent to from 1 to 12 persons. Each editor receives regularly those publications 
most closely related to his work, and, in addition, special articles in other publi- 
cations are called to his attention. No statistics have been kept, but a con- 
servative estimate indicates that about 125 publications are examined daily 
and about 200 are circulated. A considerable amount of reference work is also 
accomplished. Assistance has been rendered to libraries of the State agrical- 
tural colleges and experiment stations in completing sets of station publications. 

Publications of the State experiment stations and of the department are 
collected and bound for the experiment stations of Alaska, Hawaii, Porto Rico, 
and Guam, as well as for the office library. During the fiscal year of 1910, 542 
volumes were prepared and sent to the bindery. 

BH. Lucy OGprEn, 
Assistant in charge of the Library. 


LIBRARY OF THE OFFICE OF PUBLIC ROADS. 


The library of the Office of Public Roads consists of about 3,000 volumes, a 
large part of which have only recently been added to the collection. Besides 
the strictly scientific works, which are purchased by the main Library for 
the Office of Public Roads library, the latter is now receiving the publications 
of all State highway departments, geological surveys, agricultural departments, 
and experiment stations, as well as those of various other State organizations 
which publish statistical information or data concerning highway activities 
within the States. The Library is also on the mailing list of the engineers of 
all cities of the United States having over 5,000 inhabitants and issuing any 
information concerning paying materials and operations in their jurisdiction. 
The State Department has requested all American consuls to have the name 
of this office placed on the mailing lists of all Governments which issue reports 
that might be interesting to our scientists, and in exchange the office is listing 
such organizations to receive its publications as they are issued. The number 
of periodicals regularly received at this office is 60, of which 29 are received 
from the main Library and 31 direct from the publishers. 

The Library has never been fully catalogued, but every effort is being made 
to hurry this work, which has necessarily been retarded by the recent acquisi- 
tion of several hundred volumes. 

The Library has, besides its catalogue, a serial index and an index to peri- 
odical literature. It is not unlikely, however, that the latter may have to be 
suspended for a time, because of the pressure of other business. This index 
has proved to be one of the most useful sources of information in the Library, 
and has been consulted more than any other. Aside from the indexing of 
periodicals, no bibliographical work has as yet been undertaken by the library, 
but the librarian is at present engaged in preparing a bulletin containing a 
digest of the reports of American consuls concerning road conditions and work 
in foreign countries. 

The librarian of the office also acts as editor, proof reader, and translator for 
the office. The mailing list of the office is in charge of the Library, and the 
librarian attends.to the correspondence in connection with the publications. 


WM. W. SNIFFIN, Librarian. 


APPENDIX 2. 


REPORT OF THE COMMITTEE ON EFFICIENCY AND ECONOMY IN 
REGARD TO LIBRARIES.’ 


Organization.—There is a main Library, in charge of the department librarian, 
and there are branch libraries in all bureaus except Animal Industry, Soils, 


1¥rom the Report of the Committee on efficiency and economy in the Department of 
Agriculture, pp. 47-49 
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Accounts, and Publications. The Weather Bureau has a library, but is not 
a branch of the main Library. The department librarian has no supervision 
over the cmpleyees of the branch libraries, but is charged with the purchase of 
all books for the use of the department for the District of Columbia. 
Personnel.—There are 39 clerks engaged in this work whose aggregate salary 
amounts to $45,460. In the Bureau of Biological Survey one clerk gives one- 
third of h's time to the work at an estimated salary of $400. In the depart- 
ment Library there are 17 clerks employed at an aggregate salary of $18,540. 
Number of volumes.—There are approximately 135,898 bound volumes in the 


main Library and the various branch libraries of the department, and their 
valne is estimated at $404,550; also 65,410 unbound volumes, having an esti- 
mated value of $27,755, making a total of 201,308 volumes, at an estimated 
value of $432,305. 


Character of volumes.—The books in the main Library are all scientific and 
technical in character, relating to agriculture in the broadest sense of the 
term and all cognate subjects. The branch libraries are composed of scientific 
and technical publications relating more or less directly to the scientific sub- 
jects in which the bureaus are particularly interested. 

There are no books of fiction in any of the libraries of the department. 


RECOM MENDATIONS OF THE COMMITTEE. 


The following recommendations are made: 

(1) That all surplus and duplicate books not required for frequent use in 
the bureau branch libraries be turned over to the main Library of the depart- 
ment, and that only small working libraries be maintained in the various 
branches, with the exception of the Weather Bureau and the Forest Service. 
The size of a particular branch library and the number of books to be carried 
thercin should be left to the chief of that bureau and the librarian of the 
department, in order that the work of the bureaus may not be crippled by 
undue restriction of the branch libraries. 

(2) That the librarian of the department be consulted in regard to all 
library appointments in the department, and that there be centralization of 
administration whereby all the branch libraries and the force engaged strictly 
in library work of the department will be brought under the jurisdiction and 
supervision of the librarian of the department, with the exception of the 
Weather Bureau and the Forest Service. This, however, does not contemplate 
a transfer of the library force of each bureau to the rolls of the main Library. 

If the plan for centralization of administration be adopted, the librarian of 
the department will be able to get a more comprehensive view and make a 
fairer estimate of the needs of the bureaus and will be in a better position to 
judge of the necessity of maintaining large or small collections of books in the 
bureaus. If all the library work of the department were under one administra- 
tion, it would also be possible to detail assistants from the main Library to the 
bureau libraries and from the bureau libraries to the main Library, which would 
result in greater familiarity on the part of such librarians with the resources 
of the Library and a better understanding of the work and needs of the depart- 
ment as a whole. At present a bureau library is too apt to emphasize its 
own needs and minimize the needs of other bureaus, while the main Library, 
on the other hand, is not brought into as close touch with the work of the 
bureaus as the bureau libraries are, and therefore does not always fully know 
their needs. This tendency on the part of the bureau libraries and the main 
Library toward a one-sided view can only be corrected through a better 
knowledge on the part of each of the needs of the other, and if is believed that 
this can only be remedied through centralization of administration. As the 
Weather Bureau and the Forest Service are at some distance from the main 
department, it is believed that these two libraries should be conducted as inde- 
pendent libraries so far as any supervision over the personnel or library work 
by the librarian of the department is concerned. 

(3) That an inventory be taken of the books in each library at least once 
in every three years. 

(4) That the librarian of the department formulate rules and regulations 
for collecting the value of books when lost. 

(5) That the librarian of the department formulate rules and regulations 
for a uniform system of cataloguing and charging books throughout the 
department. 
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(6) That the index of veterinary literature now maintained in the Bureau 
of Animal Industry be transferred to the department Library and the force at 
present engaged thereon be placed under the jurisdiction and supervision of 
the librarian of the department. 

(7) That, in so far as practicable, bibliographical work and indexing (other 
than the indexing of department publications) be done by the Library of the 
department. 

(8) That all exchanges received in return for department publications be 
regarded as the property of the main Library and be sent there to be catalogued. 
If required by the bureaus later, such exchanges received could be loaned in the 
usual manner. 


APPENDIX 3. 


CIRCULATION OF CURRENT PERIODICALS—RULES AND SUG- 
GESTIONS. 


(1) Periodicals should be glanced over as soon as received, in order to ascer- 
tain whether or not the numbers contain any items of interest. If they contain 
nothing of interest, they should be returned immediately to the library from 
which they were borrowed. 

(2) No number of a periodical in regular circulation should be kept more 
than three days. 

(3) Periodicals must not be passed from one person to another without noti- 
fying the library from which they were borrowed, in order that the charge 
record may be changed. Persons to whom the periodicals are charged are held 
responsible for them. 

(4) Numbers containing continued articles should not be held awaiting the 
receipt of the concluding article. When the number containing the conclusion 
of the article is received, the previous numbers may then be requested. 

(5) Persons to whom periodicals are sent regularly are requested to notify 
the library when leaving the city for more than three days, in order that the 
current numbers may not accumulate in their offices during their absence. 

(6) Persons receiving periodicals regularly are requested to go over their 
lists carefully for the purpose of eliminating any periodicals which contain 
little or no material of interest in their work. In the case of those which are 
requested for a limited length of time while special work is being carried on, 
the library should be notified when the work is completed, in order that the 
sending of these periodicals may be discontinued. The work of circulating 
current periodicals is very heavy and the regular circulation should be strictly 
limited to those of real importance in the various lines of investigation being 
carried on by the department. In this connection attention is called to the 
fact that the main Library maintains a periodical reading room (room 30), 
where the current files of about 800 periodicals may be consulted. 


APPENDIX 4. 
RULES FOR INTERLIBRARY LOANS. 


Attention is called to the following rules of this library in regard to inter- 
library loans. A strict observance of these rules on the part of librarians and 
scientists and a critical elimination of all unimportant and unnecessary requests 
will greatly facilitate the work and lessen the expense and risk involved in 
such loans. 

(1) Books are lent to other libraries for the use of investigators engaged in 
serious research, in cases where such lending will not interfere with the work 
of the department. The material lent can not include books in frequent use 
in the department; books that should be in the local library; textbooks or 
popular manuals; nor books for use in ordinary student or thesis work. 

(2) Unless otherwise specified, books are lent for one month, including time 
en route. 
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(8) The borrower is responsible for the safe return of the books and is ex- 
pected to make good any losses or injuries which may occur. Books must be 
carefully wrapped when returned so that there will be no danger of injury to 
book or binding. 

(4) Cost of carriage must be borne by the borrower. Books will be forwarded 
by express (charges collect) whenever it is deemed necessary on account of their 
size or value. Certain books, however, may be sent by registered mail if the 
cost of postage and registration be remitted in advance. In the case of books 
lent for use in the official work of the State agricultural colleges and experi- 
ment stations, those which it is considered safe to send by mail will be for- 
warded under the department frank, and a frank will be sent for their return. 
The cost of registration for the return of the book must, however, be paid by 
the borrower. 

(5) It is preferred that requests from agricultural colleges and experiment 
stations be made through the college or station library, if the library is so 
organized as to be able to attend to such loans. 

(6) Borrowers are urged to give as full a reference as possible when request- 
ing loans, including author, title, and page of articles in periodicals. This is 
desirable for the following reasons: The article can sometimes be supplied in 
separate form; the volume of the periodical may be unbound, in which case only 
a single number need be sent; references are sometimes incorrect, and informa- 
tion as to the author and title of the article may prevent the sending of the 
wrong volume; if the article is short and the volume large, it may be more 
economical to have the article copied. 


REPORT OF THE DIRECTOR OF THE OFFICE OF EXPERIMENT 
STATIONS. 


U. S. DeparTMENT OF AGRICULTURE, 
OFFIcE or EXPERIMENT STATIONS, 
Washington, D. C., September 15, 1911. 
Sir: I have the honor to present herewith the report of the Office 
of Experiment Stations for the fiscal year ended June 30, 1911. 
Respectfully, 
A. C. Truz, Director. 
Hon. James WItson, 
Secretary of Agriculture. 


INTRODUCTION. 


The work of the Office of Experiment Stations during the last 
year incltided, as heretofore, the supervision of the expenditures of 
Federal (Hatch and Adams) funds by the agricultural experiment 
stations in the several States and Territories; conferences and cor- 
respondence with station officers regarding the management, equip- 
ment, and work of the stations; the collection and dissemination of 
information regarding the progress of agricultural education and 
research throughout the world; the management of the agricultural 
experiment stations in Alaska, Hawaii, Porto Rico, and Guam; the 
promotion of the interests of agricultural colleges and schools and 
farmers’ institutes in the United States; special investigations on 
irrigation and drainage largely in cooperation with experiment sta- 
tions, educational institutions, and other agencies; and the investi- 
gation of problems relating to the utilization of agricultural products 
as food for man. 

The progress and present status of these different lines of work are 
briefly reviewed below. 


RELATIONS WITH AGRICULTURAL EXPERIMENT STATIONS. 


The work and expenditures of the experiment stations continue to 
increase in volume and in variety, and as a consequence a greater 
amount of attention from this office is required. ‘This increase in 
station affairs is the natural result of the better financial conditions 
in which these institutions are placed through the increased Federal 
funds and other resources. The Adams fund has now reached its 
maximum and is equal to the Hatch fund, and many of the States 
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are meeting the needs and requirements of their stations by granting 
substantial appropriations not only for their maintenance but also 
for definite lines of investigation. The growing demands of a pro- 
gressive agriculture and the generally better financial status of the 
experiment stations tend to enlarge their scope of action, increase 
their capacity, and multiply their lines of work. This greater de- 
velopment of the institutions demands a more ¢areful consideration 
relative to the expenditure of the different funds over which the 
stations have control in order to determine the policy pursued in the 
use of the Federal funds. In this connection numerous questions 
arise with regard to the legitimate and most effective use of these 
funds for experimental and research work. 

The multiplicity of station duties, coupled with their greater and 
varied resources, has involved a closer inspection and a stricter ad- 
herence to the policy of restricting the Federal funds to actual ex- 

erimental work. As the law demands that the Federal funds shall 

e used chiefly for experimental and research work, it is practically 
imperative that the stations should have some other revenues upon 
which to draw for administrative needs, printing, and those lines of 
work often demanded by the State, such as inspection, demonstration 
work, and other duties which evidently can lay no claim to being 
financed, even in part, from the Federal funds. 

The policy of the office in relation to the Hatch and Adams funds 
is resulting in a more careful arrangement of the budget by the sta- 
tion officials and the boards of control. It is observed that when the 
budget is carefully arranged there is now little or no deviation 
throughout the year from the plan as outlined. When the needs of 
the different departments of the station are not previously considered 
the funds are frequently unevenly expended or used in enterprises 
which do not give the most useful results. 

The apportionment of salaries in cases where station officials 
have also college duties requires continued supervision. The proper 
apportionment of salaries requires the close scrutiny of the station 
director, who should make the arrangement with the president of the 
college before its submittal to and approval by the board of control. 

In the approval of Adams fund projects the experimental work 
proposed and submitted has been subjected to more searching scru- 
tiny, which has led to a more extensive correspondence regarding the 
work before it is entered upon, in order to arrive at a full under- 
standing with reference to methods, objects, and purpose of the pro- 
posed investigation, and for the purpose of placing the work on the 
proper basis. The policy in relation to the kind of projects ap- 
proved has been more rigidly enforced that the work submitted must 
be definite, restricted, and specific. The experience of the past five 
years has clearly shown the inadvisability of accepting blanket proj- 
ects, or propositions too wide in scope or too indefinite in purpose or 
method. As a rule where the project has not been restricted and 
held to the definite proposition the work has been superficial and 
scattering and has lacked directness and objectiveness. Every rea- 
sonable effort is therefore being made to hold the use of the Federal 
funds within the terms of the law, and to restrict expenditures from 
the Adams fund to necessary expenses directly connected with defi- 
nite research projects of high grade. 
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Dropping projects before their completion is one of the greatest 
drawbacks to progress of work under the Adams or research fund. 
When projects are discontinued special inquiry is made with regard 
to the reason therefor, and if deemed feasible it has been urged 
that the work be brought to a definite conclusion. These discontinu- 
ances of lines of investigation result in reality in a waste of money, 
and arise mainly from changes of men on the station staffs and from 
the failure of the station management to fully appreciate the necessity 
of systematic continued work. 

There probably has never been an attempt to supervise so large an 
amount of investigation as the Adams fund projects of the experi- 
ment stations. The legality of the expenditures is so largely de- 
pendent on the character of the investigation that the supervision of 
the funds requires much careful study of the investigations as far as 
their character, original features, and continuity are concerned. 

This is a very large undertaking, with 48 States and Territories 
each receiving $15,000, or a total of $720,000, and with a list of ap- 
proximately 290 projects, of which 21 were completed during the past 
fiscal year and 43 were approved and entered upon. The situation 
is often complicated by the partial support of projects from other 
funds, and by the extent to which the Adams fund is divided among 
relatively small undertakings and a large number of workers. 

The rapid expansion of the work of the stations in various direc- 
tions has in some cases put too heavy administrative burdens on the 
directors, and has brought into their service many comparatively 
young and inexperienced investigators or men with comparatively 
limited scientific training. To this must be added the fact that the 
relative newness of agricultural science and the complicated character 
of most of its problems make the clear differentiation of specific prob- 
lems for research relatively difficult. Thus questions often arise as 
to what the problem really is and what is involved in its investiga- 
tion. This office is therefore often called upon to go beyond what 
would be required by a formal administration of the Adams Act and 
to act in an advisory way regarding the planning and execution of 
research. In doing this it endeavors to give the stations the benefit 
of its broad study of the world’s literature of agricultural science and 
its knowledge of the conditions under which agricultural research is 
being conducted in many institutions. 

In addition increased attention has been given to the Hatch fund 
and to the sales fund derived from the two Federal funds. These, it is 
maintained, should be devoted as far as possible to definite experi- 
mental work and not be absorbed in paying the administrative and 
general running expenses of the stations. They should also not be 
used for demonstrations or other forms of extension work for which 
there is now such a widespread demand, but which should be pro- 
vided for in other ways. It is impracticable to formulate definitions 
covering all questions regarding the division and use of the Federal 
funds which may arise from time to time, but the office is endeavor- 
ing to assist the stations in working out the best methods of using 
these and other funds at their disposal. 

The publication of the records of investigation remains a question 
of much importance. This office maintains that the records of station 
work are to be recognized as the property of the particular station 
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at which or for which the work was done. There has been some 
laxity in the matter of recognizing this principle, and in a number 
of cases records have been carried away from the station by the indi- 
vidual worker on severing his connection with the institution. When- 
ever it has been the intent to appropriate such material and to use 
and publish it at an experiment station in some other State, the office 
has refused to approve a project based upon such action without the 
consent of the station where the work was originally done. 

The lack of a suitable place for the publication of results of in- 
vestigation in technical detail still continues. In numerous instances 
station workers have published in scientific journals in this country 
and abroad such technical results as they did not consider advisable 
to publish in the ordinary station bulletin. Among the stations 
better provided with funds a number have inaugurated the publica- 
tion of a series of technical or research bulletins, and while this re- 
lieves the situation to a certain extent it does not adequately provide 
tor bringing the results to the notice of the interested public, even 
in so far as these particular institutions are concerned. The coming 
of the Adams fund tends to complicate the situation, inasmuch as it 
provides much work of a technical character, while at the same time 
the fund can not be used for publication. The results of this work, 
in many cases, demand presentation in detail from a strictly scien- 
tific point of view. Provision for the proper and adequate publica- 
tion of such technical matter as is worked out by the station investi- 
gators throughout this country would not only be a direct encourage- 
ment to every station worker, but would also bring the scientific 
world in touch with the research features of our experiment station 
system, and would give to it the standing in the realm of science to 
which it is clearly entitled. 

The detailed review of the work and expenditures of all the sta- 
tions for the fiscal year 1910, published in the annual report of this 
office for that year, contains many evidences of substantial progress 
in research and the accumulation of useful practical results. The 
same is true of the similar review for the year 1911 now being made 
by the office. On the whole, the American experiment stations are 
steadily strengthening their organization and their work. The 
volume of results strictly beneficial to our agriculture is constantly 
swelling. The number of farmers and horticulturists who are taking 
advantage of the work of the stations is now very large, and each 
year brings additional evidence of the increasing esteem in which 
practical men hold the institutions devoted to scientific study of the 
problems of agriculture. 


RELATIONS WITH INSTITUTIONS FOR AGRICULTURAL 
EDUCATION. 


In my report for 1910 I called attention to the rapid development 
of public interest in the broader phases of agricultural education 
and to the evidence that the right solution of the problems of country 
life and agricultural production will depend very largely on an 
effective system of practical education which will reach the masses 
of men, women, and children on the farms. Reference was also 
made to the complexity of the problems involved in organizing 
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proper agencies for such education and the immensity of the task 
involved in reaching the millions of our rural population, to the 
lack of clearly defined relations between the National and State De- 
partments of Agriculture, the agricultural colleges, schools, and ex- 
periment stations, and public and private schools, to the special 
problems constantly arising in different regions, and to the attempts 
now being made in many places to organize this work without taking 
into account the results of experience elsewhere. State and local 
officials and organizations, voters, and men and women interested in 
promoting the general welfare of our agricultural communities, are 
seeking light on the questions involved in the organizations of agri- 
cultural education. 

For a number of years this office has endeavored to study these 
problems in a broad way, to collect information from many sources, 
and to spread abroad throughout the country definite information 
which would be of use to those who are engaged in the work of 
diffusing practical education in agriculture in the several States. 
Our work has been entirely inadequate to meet the situation. 

A part of this work has been done through publications, but much 
of it requires personal touch with the communities and officers seek- 
ing our aid. Confining our efforts to giving aid to the State organi- 
zations and officers charged with the immediate responsibility for 
promoting this movement, we need a larger and more permanent 
force than can be maintained with the funds now at our disposal. 
Our agents for this service should be men and women with broad edu- 
cational and practical training and with marked ability to present 
the subject clearly and effectively in publications, addresses, and 
conferences. Much of their success will depend on their continuance 
in our service after their ability for broad leadership in this enter- 
prise has been demonstrated. The amount of money required to 
secure and maintain the needed force for such service as is appro- 
priate for the Department of Agriculture to perform in promoting 
agricultural education throughout the United States is relatively 
very small. It is hoped, therefore, that a way will be found to pro- 
vide such additional funds as will enable our agricultural education 
service to meet more fully the demands which the States and Terri- 
tories are making upon it. 

I recommend that at least $10,000 be added to the appropriation 
for the work of this office in agricultural education for the fiscal 
year 1912. 

The educational work of the office is divided into two sections, one 
dealing with agricultural colleges and schools and the other with 
farmers’ institutes and other forms of extension work in agriculture. 


THE AGRICULTURAL COLLEGES AND SCHOOLS. 


The State legislation of the past two years and the appropriations 
made for agricultural education indicate pretty clearly that this 
country is definitely committed to the development and support of 
agricultural education in all its different phases and from the ele- 
mentary grades up through the college and the graduate school. 
In some of the States this development is proceeding slowly, but in 
many more of them progress in this direction is as rapid as local 
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conditions will permit. The agricultural colleges have been working 
with larger funds than ever before and many of the State legisla- 
tures have provided even more liberally for their future activities. 
The enrollment of four-year college students in agriculture has in- 
creased, and the number of those taking teacher-training courses in 
agriculture was eight times as large in 1910 as in the year before. 

New secondary schools of agriculture have been established; four 
more States have provided State aid to encourage the establishment 
of departments of agriculture, home economics, and manual arts in 
public high schools, making 10 that now give such aid; several States 
have increased their appropriations for secondary agricultural edu- 
cation; and hundreds of high schools have inaugurated work in agri- 
culture without any special aid for the purpose. 

Elementary instruction in agriculture has been greatly extended, 
particularly those phases connected in various ways with boys’ and 
girls’ agricultural clubs. In 11 Southern States there were over 
46,000 members of boys’ corn clubs; and if we count members of 
potato clubs, poultry clubs, swine clubs, garden clubs, domestic science 
clubs, and other organizations of this character, it is safe to say that 
250,000 boys and girls were studying the elements of agriculture and 
giving practical application to their studies. 

In an advisory capacity the agricultural education service of the 
Office of Experiment Stations is brought into close touch with all 
phases of this great forward movement in country life education. 
It has cooperated and conferred with institutions and organizations 
concerned with the promotion of agricultural education, prepared 
upon request courses of study for agricultural schools, and rendered 
expert services in connection with the inauguration of new agricul- 
tural school projects. This work has been in charge of Mr. D. J. 
Crosby, specialist in agricultural education; Messrs. F. W. Howe. 
C. H. Lane, and B. B. Hare, assistants in agricultural education; 
Miss M. T. Spethmann, in charge of statistics and the review of for- 
eign literature on agricultural education; and Miss M. A. Agnew, 
in charge of the card directory of teachers and investigators in agri- 
culture and of the organization lists of agricultural colleges and 
experiment stations. Mr. Howe resigned October 15 to accept a more 
lucrative position with the New York State Department of Educa- 
tion and was succeeded April 16 by Mr. Lane. Mr. Hare was ap- 
pointed assistant in agricultural education and rural economics 
March 23, but thus far has devoted much more of his time to agricul- 
tural economics than to agricultural education. 

In connection with the editorial work of the department of agri- 
cultural education in the Experiment Station Record, more than 
1,700 foreign and about an equal number of American publications 
have been reviewed. In addition to the annual organization lists, 
statistics of agricultural colleges and experiment stations, review of 
progress in agricultural education, and lists of educational publica- 
tions and institutions, there have been prepared and published spe- 
cial bulletins, circulars, and reprints concerning school exercises in 
plant production, school lessons on corn, agriculture as first-year 
science, and community work in the rural high school, and an article 
dealing with county schools of agriculture and domestic economy in 
Wisconsin has been submitted for publication. In cooperation with 
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the Forest Service a Farmers’ Bulletin on Forest Nurseries for 
Schools was published, and a short course in forestry was conducted 
at the Agricultural School.of Baltimore County, Md. A contour map 
of the grounds of this school was also made, and with the assist- 
ance of the Bureau of Plant Industry a planting plan combining the 
elements of a botanic garden and an ornamental plantation was 
prepared. ; 

Studies of American and foreign agricultural schools have been 
continued. The card index of foreign schools now contains over 
6,500 cards, and that of American schools over 8,600 cards of insti- 
tutions and 900 cards of teachers of agriculture. A list of American 
colleges and schools teaching home economics was prepared and pub- 
lished in the Journal of Home Economics. The card directory of 
American teachers and investigators in agriculture has been revised 
and now contains about 2,400 names. This directory is maintained 
for the convenience of agricultural colleges and other institutions 
seeking trained teachers and investigators. 

Cooperation with the Association of American Agricultural Col- 
leges and Experiment Stations has been continued. The Director 
of this office has continued to act as bibliographer of the association, 
as chairman of its committees on instruction in agriculture, and on 
the history of agricultural education, and as dean of the Graduate 
School of Agriculture, the fifth session of which is to be held at the 
Michigan Agricultural College during July, 1912. The specialist in 
agricultural education helped to organize an association known as 
the American Association for the Advancement of Agricultural 
Teaching, which will hold its second meeting at Columbus, Ohio, 
November 14, 1911. 

Numerous conferences and large agricultural gatherings have been 
attended, and at these and summer schools for teachers addresses on 
the work of the department have been given. In this work the agri- 
cultural education service of the office has been assisted by the For- 
est Service, the Bureau of Animal Industry, the Bureau of Plant 
Industry, and the Bureau of Soils. Such assistance is greatly appre- 
ciated by the people who ask for it, and it contributes materially to 
the advancement of agricultural education. 


EDUCATIONAL WORK IN 1911-12. 

It is proposed to continue the work of the agricultural education 
service along the same general lines. Plans have been made to co- 
operate with the Association of American Agricultural Colleges and 
Experiment Stations in making further studies of college courses in 
agriculture, and with the American Home Economics Association in 
formulating courses in home economics for colleges and_ schools. 
Plans have also been made to cooperate with the Forest Service in 
making additional investigations on forestry instruction, particularly 
with reference to courses in farm forestry in connection with agri- 
cultural courses in secondary schools, as well as in preparing educa- 
tional publications relating to forestry. It is hoped that there may 
also be a considerable development of cooperation with the other 
bureaus of the department in educational work. 
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The demands upon the agricultural education service for expert 
assistance, for attendance at important State conferences to discuss 
plans for the promotion and organization of agricultural instruction 
in the colleges, normal schools, and high schools will almost surely 
increase. ‘These demands grow out of a need on the part of State 
officials for information that can be gathered and properly inter- 
preted better and more economically by some central Federal agency 
than by any local organization. It will therefore be incumbent upon 
this office not only to maintain its present organization for agricul- 
tural education, but also to employ additional specialists to make 
broader and more thorough investigations concerning the teaching of 
agriculture, the accumulation and use of agricultural illustrative 
material, the organization of systems of agricultural education, and 
the preparation of the data thus accumulated for publication, in order 
that each new project in agricultural education may have the benefit 
of the accumulated experience growing out of the development of 
other like projects in this country and abroad. 


FARMERS’ INSTITUTES AND EXTENSION WORK. 


Reports were received during the past year from 44 States and 
Territories giving data respecting their institute work. In 41 of 
these, regular institutes were held to the number of 5,582; 3,723 were 
one-day meetings, 1,704 two days, and 155 three days or more. 

The total number of sessions was 15,532, with an aggregate at- 
tendance of 1,904,676. If the States and Territories not reporting 
equal the sessions and attendance of last year, the aggregate number 
of sessions for the entire country will amount to 16,545 and the at- 
tendance to 2,074,099, as against 16,586 sessions in the previous year 
» and 2,395,808 attendance, a falling off in sessions of 41 and in at- 
tendance of 321,709. This loss in attendance at the regular institutes 
was more than made up by the increased attendance upon special in- 
stitutes, such as movable schools, railroad specials, independent insti- 
tutes, etc. The special institutes aggregated an attendance of 1,252,- 
933, making the entire attendance at institute meetings of all kinds 
3,327,092, or 383,848 more than in 1910. 

The special institutes are rapidly growing in importance and in- 
terest. One hundred and forty-nine movable schools were held with 
an attendance of 39,965; 62 railroad instruction trains were run, 
covering 35,705 miles, accompanied by 740 lecturers and attended 
by 939,120 persons. Four hundred and fifty-nine independent. insti- 
tutes were held, with an attendance of 130,917, and 15 round-up insti- 
tutes, continuing through 153 sessions, attended by 22,730 persons. 
There were 303 picnics and conventions, consisting of 269 sessions, 
attended by 120,161 persons. 

Of the total number of regular institutes held, 366 days were for 
women with an attendance of 47,962, and 199 days were for young 
people with an attendance of 25,737. Of the movable schools held, 
208 days were devoted to institutes for women with an attendance in 
four States of 1,516, and 75 were young people’s meetings with an 
attendance not registered except in one State, where it was 244. 
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The total number of lecturers listed on the State force was 1,011. 
The number from the faculties of the agricultural colleges and ex- 
periment station staffs was 319, and the days contributed amounted 
to 3,876. Thirty-six lecturers were in attendance 188 days at teach- 
ers’ institutes, meeting 14,295 teachers of the public schools. Thirty- 
five lecturers gave 321 days to high-school work, meeting 31,030 per- 
sons. Nine lecturers were at normal schools 72 days, meeting 2,195 
normal-school students. Twenty-nine lecturers gave 274 days to the 
public schools, meeting 39,684 scholars. 

Fifty-three experts were employed as itinerant instructors and 
advisers by 14 States. Eight gave all of their time to this work 
and the others contributed 2,703 days. Twenty-five States had 25 
experts engaged in other forms of extension work. Twelve of these 
were employed all of their time and the other 13 aggregated 686 days. 
The lecturers before teachers’ institutes, high schools, common schools, 
and the itinerant experts and advisers in other forms of extension 
gave 6,664 days to teaching in these several directions. 

Thirty-nine State legislatures appropriated $347,850.57 to institute 
work; to this there was added by 18 States $51,568.75 from other 
sources, making a total of $399,319.32. There was expended by 39 
States for institute purposes $342,476.62. The State appropriation 
for 1912 in 33 States is reported at $383,600. 

These figures show that the interest of farming people in institute 
instruction is steadily growing and extending to embrace new and 
improved lines of effort. The movable school, the women’s institute, 
the high school, the rural school, the instruction train, and the itin- 
erant teacher have been operating and testing their methods as never 
before, and large numbers of farming people are being reached 
through these media. 

The awakening of country people to the need of agricultural 
instruction and to the possibilities of extension teaching has created 
a demand for this instruction far beyond the power of the States to 
supply. The inadequacy of our present equipment for meeting the 
educational needs of rural people has become so apparent that several 
bills have been presented before Congress looking to additional appro- 
priations for carrying on this work. The States also are adding to 
their appropriations for agricultural extension in very marked degree. 
California has increased from $10,000 for institute work to $15,000 
per year; Illinois, $23,650 to $29,000; Kansas, $27,500 to $35,000; 
Minnesota, $18,000 to $23,000; Nebraska, $10,000 to $17,500; New 
York, $25,000 to $35,000; Ohio, $22,000 to $26,400; Oklahoma, $5,000 
to $10,500; South Dakota, $9,400 to $13,000; Utah, $5,000 to $10,000; 
and Washington, $8,500 to $10,000. Comparing the 33 States report- 
ing appropriations by their State legislatures for 1912 with the same 
States in their appropriations for 1911 the difference in favor of the 
coming year is $65,179.61, an increase of over 20 per cent. 


WORK_ OF THE OFFICE. 


This office has continued to gather information along extension 
lines and has compiled and published much of it for the benefit of 
extension workers. Publications relating to College Extension in 
Agriculture, Proceedings of the Fifteenth Annual Meeting of the 
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American Association of Farmers’ Institute Workers, Farmers’ In- 
stitutes for Young People, List of State Directors of Farmers’ Insti- 
tutes and Farmers’ Institute Lecturers of the United States, Agri- 
cultural Fair Associations and Their Utilization in Agricultural 
Education and Improvement, and The Transportation Companies as 
Factors in Agricultural Extension were issued during the year be- 
sides the Annual Report of the Farmers’ Institute Specialist for 1910, 
a translation of the Agriculture of Belgium, 1885-1910, by J. M. 
Stedman, assistant farmers’ institute specialist, and a revision of a 
bulletin on Legislation Relating to Farmers’ Institutes in the United 
States. A number of addresses for conventions and institute meet- 
ings were also prepared. The farmers’ institute specialist is secre- 
tary of the American Association of Farmers’ Institute Workers, 
and as such has the preparation of the program for the annual meet- 
ing and the editing of the report of the proceedings. He is also 
secretary of the committee on extension work of the Association of 
American Agricultural Colleges and Experiment Stations and assists 
the committee in collecting information respecting that work. The 
correspondence of the office has likewise increased so as to require 
each succeeding year a larger portion of the time of the office force 
to conduct. 


PUBLICATIONS OF THE OFFICE. 


The office issued during the year 80 documents, aggregating 4,709 
pages, not including 8 separates, a number of revised reprints, and a 
miscellaneous document, which aggregated 660 pages more. The 
publications included 18 numbers of Experiment Station Record, 15 
technical bulletins, 2 reports of the office, 16 circulars, 5 publications 
of the insular stations, 10 Farmers’ Bulletins, including 6 numbers of 
Experiment Station Work, 3 articles for the Yearbook of the depart- 
ment, and 12 monthly lists of station publications. 

Following the plan of the year previous, Volumes XXIII and 
XXIV of Experiment Station Record were issued during the year. 
Each volume consisted of six monthly and two additional or, as they 
are termed, abstract numbers, together with the customary author 
and subject indexes. 

As in previous years, the numbers have been made up largely of 
abstracts of agricultural literature, together with brief notes on the 
organization, equipment, and development of institutions for agri- 
cultural education and research in this country and abroad, and, in 
the case of the regular monthly numbers, of editorials and special 
articles on important phases of the progress of agricultural investi- 
gation and science. The abstracts have, as usual, covered the publi- 
cations of the agricultural experiment stations of the United States 
and the United States Department of Agriculture, researches of ex- 
periment stations and similar institutions in all parts of the world, 
and a large number of articles having a direct bearing upon agri- 
cultural science and practice published in book form or in the domes- 
tic and foreign journals. 

With the steady development of agricultural agencies the number 
of articles to be abstracted has continued to increase. The total 
number of abstracts included in the two volumes was 7,131, the 
largest number for any year and nearly 1,800 in excess of that of two 
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years before, when no abstract numbers were issued. Even this large 
increase, however, has proved inadequate to secure as prompt pub- 
lication of accumulated material as is desirable. With a view to 
lessening the congestion, as well as to permit of a more complete 
review of the literature, arrangements have recently been completed 
whereby two additional abstract numbers will be issued annually. 
This has involved a change as to the date of issue of these numbers. 
Hereafter they will constitute Nos. 3, 6, and 9 of each volume in- 
stead of Nos. 4 and 8 as at present, and will appear at bimonthly 
intervals, beginning with August, 1911. 

As time goes on the value of the Record as a great repository of 
information pertaining to agriculture, otherwise available only by 
an extended examination of the enormous mass of literature which 
has been published, continues to increase. The 24 volumes thus far 
issued contain references to no fewer than 85,829 articles, besides edi- 
torials, special articles, and notes. The experiment station reports 
abstracted have alone numbered 956, the station bulletins and circu- 
Jars 7,956, and the publications of this department 4,488. The care- 
fully prepared author and subject indexes to the individual volumes 
and the general index to Volumes I to XII have greatly enhanced 
the usefulness of the Record. Considerable progress was made dur- 
ing the year in the preparation of a similar general index for 
Volumes XIIT to XXV. 

An indication of the usefulness of publications such as the Record 
for the assembling, preservation, and dissemination of the results of 
the vast fund of agricultural knowledge which is accumulating is 
afforded by the recent establishment of a publication by the Inter- 
national Institute of Agriculture at Rome, with its announced pur- 
pose to “review without delay the scientific and technical, and in 
part the legislative, literature of agriculture and the allied indus- 
tries,’ and to furnish “a periodical summary of the agricultural 
literature of the world.” This publication, designated “ The Bulletin 
of the Bureau of Agricultural Intelligence and of Plant Diseases,” is 
issued monthly in both English and French editions, each number 
thus far containing about 200 pages. It is of interest to note that 
although the Bulletin at present gives more prominence to articles 
of a popular nature and of more immediate practical interest than 
has been deemed advisable in the Record, from which it also differs 
in many other important respects, it is understood to have been pat- 
terned directly upon it and to have followed many of its details. 

A number of changes in the personnel of the staff engaged in the 
preparation of the Record occurred during the year. Following the 
resignation of Mr. J. B. Morman, for several years in charge of the 
abstracting in rural economics and of the indexing, these duties were 
divided, the indexing being intrusted to Mr. M. D. Moore and the 
work in rural economics to Mr. B. B. Hare. A portion of the ab- 
stracting in veterinary medicine was undertaken by Dr. L. W. Fetzer 
in addition to his previous duties in agricultural chemistry. Mr. 
B. W. Tillman was added to the staff in connection with the abstract- 
ing in soils and fertilizers, and Mr. C. H. Lane in connection with 
that of agricultural education. 

As heretofore, the editorial management of the Record was in 
direct charge of Dr. E. W. Allen, assistant director, 


696 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


The oflice continued to supplement the Record by a bimonthly 
review of progress in the more practical lines of investigation at the 
experiment stations in the Experiment Station Work series of 
Farmers’ Bulletins. 

The proceedings of the American Association of Farmers’ Institute 
Workers were prepared and submitted for publication by the depart- 
ment through the office. 

The oflice continued the publication of the card index of experi- 
ment-station literature. The total number of cards of this index 
distributed has now reached 31,400. The receipts from sales of the 
index during the year were $250.77. 


WORK FOR THE CIVIL SERVICE COMMISSION. 


The director of the office has continued to act as the general repre- 
sentative of the department in matters relating to the examinations 
held by the Civil Service Commission for technical and scientific 
positions in the department. The number of papers received from 
the Civil Service Commission recorded in the office and rated by 
examiners in the department during the year was about 3,850, as 
compared with about 2,720 reported last year. Besides the regular 
examinations, 63 special examinations were held during the year, as 
compared with 38 last year. 


INSULAR STATIONS. 


An eminently successful year has been reported by each of the 
stations maintained by the office. A few changes in the personnel 
of some of the stations have been made, but there has been little 
interruption of the work. The policy adopted at the establishment 
of the stations of working for the diversification of agriculture 
remains unchanged. 

‘Through local funds, contributed for the purpose, there have been 
several additions to the cooperative demonstration farms maintained 
by some of the stations. It is expected on these farms to present 
visual evidence of some of the more practical results of the stations’ 
work, while the more technical experiments are carried out on the 
station proper. Some of the main features of the work of the differ- 
ent stations are briefly described in the subjoined reports. 

All the stations are growing in the esteem and favor of the people 
for whom they are maintained. This is shown by the rapidly increas- 
ing growth in correspondence, in the demand for publications, and 
in individual requests for advice, the readiness to engage in coopera- 
tive work of all sorts, and the increasingly generous private and com- 
munity contributions of funds. The scientific work of the stations 
is attracting wide attention, their publications being noted in the 
principal scientific review journals of the world, and in not a few 
instances permission has been given for the republication of some of 
the bulletins in foreign countries. 

The several bureaus and divisions of this department continue to 
cooperate generously with the stations, supplying materials and in- 
formation that are of great value and which the stations can not 
readily obtain for themselves on account of their isolation. It is 
desired to make proper acknowledgment here for this aid. 
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With the development of the stations the administrative work of 
this office continues to increase. The purchasing of materials, edit- 
ing and publishing the bulletins and reports, correspondence, and 
other matters relating to the stations, require considerable time and 
attention. This work, as heretofore, was in charge of Dr. Walter H. 
Evans. All the fiscal affairs of the temporary disbursing agents in 
their relations with the Government are reviewed by the accountant 
of this office, and the satisfactory manner in which the accounts are 
handled has received hearty commendation. 

During the past fiscal year the appropriation for the Alaska, 
Hawaii, and Porto Rico stations was $28,000 each, and for Guam 
$15,000. These sums were supplemented by sales and other funds 
which were available for maintenance and for the extension of the 
work as follows: Alaska, $3,807.86; Hawaii, $18,494.47; Porto Rico, 
$2,382.81; and Guam, $35.74. 


ALASKA STATIONS. 


The work at the agricultural experiment stations in Alaska has 
been carried out during the past year in accordance with the plans 
outlined in former reports. At Sitka horticultural and plant-breed- 
ing work are given prominence. At Rampart the principal work is 
in testing and breeding varieties of grain and in experiments with 
potatoes and hardy leguminous plants. Farming on a commercial 
scale as it must be practiced by settlers is carried on at Fairbanks, 
and at Kodiak breeding and care of live stock are the principal 
investigations. For the present this work is confined to cattle and 
sheep. 

The work with hybrid strawberries at Sitka has been continued 
with marked success. Of the earlier hybrids produced by crossing 
the native strawberry of the coast region with a cultivated variety, 
nearly 200 have shown such valuable characters that they are being 
propagated and tested to determine their true value. About 35 
varieties have already produced berries that exceed in size and flavor 
any of the cultivated ones found in the local markets. Continued 
efforts have been made to produce additional hybrids, and about 
2,000 hybrid seedlings are now being grown at the station. These 
should begin to bear in two years and give some indication as to their 
value. In like manner the study of the crosses between the salmon 
berry and the cultivated raspberry is being continued. Thus far 
the hybrids have proved very shy bearers, and little judgment can 
be made as to their value. The station is continuing to propagate 
and distribute for trial a large number of fruit trees and bushes and 
some ornamental plants. These are furnished to settlers upon re- 
quest, as far as the supplies will admit, and some are sent to the 
other stations, where the facilities for propagation are not as com- 
plete as at the main station. 

Comparative tests of about 60 varieties of potatoes and of many 
varieties of cabbage, cauliflower, and other vegetables are being con- 
tinued at the Sitka Station to determine which varieties are best 
adapted to the climatic conditions of the coast region. 

At the Rampart Station uniformly successful efforts in growing 
barley and oats have been made, but with rye and wheat less favor- 
able results have been secured. The normal growing season at this 
place is about 110 days, and in 1910 the maximum temperature was 
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in July, when 92° F. was attained, with a daily mean temperature 
of 61.1°. This gave sufficient warmth to ripen practically all varie- 
ties of spring-sown grains except wheat. Where rye and wheat 
were sown in the fall and well covered with snow they came through 
the winter and matured a considerable portion of their crop. The 
spring of 1911 was abnormally late in starting, but spring-sown 
grains are reported as having done well. Winter rye and winter 
wheat were badly injured by severe freezing in the early winter be- 
fore snow covered the ground. A number of successful crosses of 
varieties of barley have been made, and in the first generation some 
appear to have desirable qualities, but they will have to be grown 
longer to fix the varieties and determine their worth. As a result of 
10 years’ work at this station it appears that grain growing is prac- 
ticable in the interior of Alaska, and that it can be made a success in 
many parts of the broad interior valleys. An attempt is being made 
to introduce some of the Siberian alfalfas brought to this country by 
Prof. N. E. Hansen, of the South Dakota Experiment Station, and 
there is reason to believe that some of them will become established. 

An experiment with potatoes was carried on at Sitka and Rampart 
with practically the same results at each station. The tubers of a 
number of varieties were placed in greenhouse flats and allowed to 
sprout in the light for four weeks before planting. ‘These yielded in 
nearly every instance an increase of 10 per cent or more in the total 
crop, with a proportionate increase in marketable tubers. 

The Fairbanks Station was largely established to determine the 
practicability of farming on a considerable scale. With this in view, 
grain and potatoes were grown on a commercial scale, over $1,500 
worth of potatoes being sold from the station farm. Some of the 
potatoes were destroyed by early frost, but from 34 acres 410 bushels 
of potatoes were harvested. A considerable amount of grain and hay 
was produced, and a self-binding reaper, perhaps the first in Alaska, 
was added to the equipment. The principal energies were expended 
in extending the area of cultivable land by clearing the dense growth 
of spruce and birch, about 4 acres being prepared for the plow, with 
40 acres additional cleared for pasture and mowing. 

Satisfactory progress is reported from the Kodiak Station, where 
there are now 82 head of pure-bred Galloway cattle of all ages, 10 
grade cattle, and 89 sheep and lambs. The stock was successfully 
wintered on native forage, supplemented by a small amount of pur- 
chased grain feed, and there does not appear to be any reason why 
stock raising should not be made a success in the coast region of 
Alaska if care is exercised in selecting the stock and they are suffi- 
ciently well housed and winter fed. Arrangements are being made 
to take up dairying as a part of the work at Kodiak, and an attempt 
will be made to select out the best milkers of the Galloway herd and 
purchase others to carry on this work. 

Some additions have been made to the equipment of the stations, 
the most important of which are a stock and hay barn and an addi- 
tional 100-ton silo at the stock farm on Calsinsky Bay and a silo and 
dairy barn at Kodiak; a barn, a well, and a frost-proof cellar at 
Fairbanks; and a barn and implement shed at Rampart. 

A survey has been made of the tract of land occupied by the sta- 
tion on Calsinsky Bay, and its reservation for station purposes will 
be asked for. 
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HAWAII STATION. 


Several changes in the personnel of the station have taken place 
during the year. Mr. F. G. Krauss, for five years agronomist of 
the station, resigned, and Mr. C. K. McClelland, formerly with the 
Office of Farm Management of this department, was appointed in his 
place. Mr. W. T. McGeorge was appointed assistant chemist on 
certification from the Civil Service Commission. Miss Alice R. 
Thompson, assistant chemist, was away from the station on furlough 
and spent the year in advanced study at Columbia University and 
elsewhere. Mr. D. T. Fullaway, entomologist of the station, was 

temporarily transferred to the Guam Station late in the fiscal year. 
‘The new office and library building provided for from Territorial 
funds has been occupied and the ofl one has been made over into 
laboratories. 

The investigations outlined in previous reports have been continued 
and a number of new ones have been begun. The work with cotton 
continues to attract favorable attention, and it would seem that the 
profitableness of this new agricultural industry has been demon- 
strated. The climatic conditions most favorable for cotton in Hawaii 
are fairly well known. It thrives best and makes the largest yield 
on low lands and in places protected from strong winds. The plants 
are grown as perennials, and as small trees bear 600 to 1,000 bolls 
or even more. The quality of lint is high; recent quotations on 
samples submitted to buyers were 20 cents per pound for Caravonica, 
40 cents per pound for “Sea Island,” and 28 cents for “ Sunflower,” 
an upland cotton, the staple of which averages 13 inches in length. 
Experiments have shown the possibility of controlling the Indian 
cotton boll worm to a great extent by pruning the trees and promptly 
burning the cuttings at the end of the picking season. 

The Japanese rices imported by the station have been successfully 
grown and samples submitted to rice consumers have been pro- 
nounced equal in quality to the imported Japanese rice. The im- 
portance of this introduction is apparent, when it is shown that one- 
half to 1 cent per pound more is paid for Japanese than for other 
rice. The experiments with fertilizing rice have shown definitely 
that the fertilizer should be applied before the rice is planted, and 
that as a source of nitrogen, ammonium sulphate or an organic fer- 
tilizer is better than nitrate of soda. In a similar manner, it has 
been shown that the fertilization of taro should be the same as for 
rice, and the thorough drying and aeration of the soil between crops, 
together with proper fertilizing, was found to prevent taro rot. 
The results obtained by the station in these experiments with rice 
and taro have been put in practice by many smal] planters in their 
operations. 

In continuation of the work with pineapples, it has been shown 
that the chief difficulties with this crop are due to a lack of drainage, 
and in certain restricted localities to too much manganese in the soils. 
It has also been found that pineapples can be profitably grown in 
Hawaii with less rainfall than has hitherto been thought necessary. 

Experiments with broom corn at the station were so successful 
that this crop is being planted to some extent and a broom factory 
has been established in Honolulu. The quality of the brush thus far 
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grown in Hawaii has exceeded any received from the Pacific coast 
and is about equal to that grown in the Ohio Valley. The crop thus 
far has not been seriously affected by any pests, and, by ratooning, 
a second and third crop of shorter brush suitable for small brooms 
can be secured; thus three crops can be produced in one year from a 
single seeding. 

The investigations with tropical fruits have been continued. Dur- 
ing the past season a budding method for use on avocados has been 
perfected to a degree that has given successful unions in 85 to 90 
per cent of the cases on young trees, and from 50 to 75 per cent on 
old trees where top-working is required. Spraying experiments 
have shown that the rusty blight of avocado leaves can be controlled 
with Bordeaux mixture. Investigations with the papaya have shown 
the possibility of orchard production through planting of pistillate 
plants, without the intervention of male trees, the fruit of which is 
almost worthless, when any is borne. A wide interest in banana 
culture has been aroused and the station is assisting it in the distri- 
bution of suckers of the Bluefields banana and in cultural experi- 
ments. From some of the latter it seems probable that a wider 
spacing in planting is to be recommended, as the plants when given 
plenty of room are more robust and withstand winds better. 

A number of miscellaneous investigations are in progress. These 
include varieties and cultural requirements of various forage plants, 
with special reference to ranch conditions. The results of these ~ 
experiments are rapidly being put into practice, as is shown by the 
largely increased production of feed and forage materials. The 
possibility of weed destruction with arsenite of soda used as a spray 
solution has been thoroughly demonstrated, and during the past 
year about 2,000 acres of land were rid of shrubby and herbaceous 
weeds. The station has in progress experiments on the economic 
production of oil from kukui nuts, the possible utilization of the pulp 
from sisal mills, the fiber in banana stalks and pineapple leaves, ete. 

During the year a number of bulletins describing some phases of 
the station’s work were issued in the Hawaiian and Portuguese 
languages for the benefit of those not able to understand readily the 
English tongue. 

During the past year, under Territorial funds, the station has 
established three demonstration farms, one on Kauai and two on 
Hawaii. By means of these farms the station will be better able to 
bring the results of its work to the farmers and at the same time 
conduct experiments with different crops under varying climatic 
conditions. Two similar farms on Maui are to be established soon. 


PORTO RICO STATION. 


The Porto Rico Station has made substantial progress during the 
year. The new building has been completed and occupied and the 
general condition of the station greatly improved. The lawsuit in- 
volving the title of the station farm has been decided in favor of the 
station. A few changes have been made in the personnel of the sta- 
tion. Mr. W. C. Taylor, assistant chemist, resigned, and he has been 
succeeded by Mr. C. W. Ageton, formerly with the agricultural ex- 
periment station of the State of Washington. Mr. W. V. Tower, 
entomologist of the station for five years, resigned at the close of the 
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fiscal year to accept a position with the Insular Board of Agriculture. 
Mr. J. W. van Leenhoff, for 10 years in charge of the work at the 
coffee substation, La Carmelita, resigned, and the work at that place 
has been terminated. 

The relations of the station with the people of Porto Rico are most 
satisfactory, if the increased correspondence, station visitors, etc., are 
any criterion. During the past year a number of planters spent sev- 
eral weeks at the station studying improved methods of agricultural 
practice. 

In accordance with the provision in the law, during the year coffee 
investigations were made a more extensive part of the station work. 
The lease on the land under experiment on the coffee estate, La Car- 
melita, was about to expire, and it has been canceled and the work 
moved nearer the station, where a 95-acre coffee plantation has been 
placed at the disposal of the station for experiments in renovating 
an old plantation, studies on coffee diseases, insect pests, coffee im- 
provement, etc. The introduction of the higher-priced coffees into 
Porto Rican culture has been continued, and some of the Java va- 
rieties are coming into bearing. Some 38-year-old trees have borne 
at the rate of 800 pounds merchantable coffee per acre, while the 
average of the island is only about 200 pounds per acre. Experi- 
ments are in progress on the most effective and economical means of 
improving the productivity of coffee plantations, studies on a root 
disease, a leaf-spot disease, a spotting of the fruit, etc. <A trial of 
various adhesives to be added to Bordeaux mixture to prevent its 
being washed off the foliage by the torrential rains is in progress. 

A number of coffee diseases of minor importance are being investi- 
gated, as are some of the fungus and other troubles of cacao, coconuts, 
and bananas. The diseases of citrus fruits have been taken up for 
study, especial attention at this time being given to gummosis. It is 
expected that cooperative work on orange scab and end rot of the 
fruit will also be begun soon. 

The horticultural work has been considerably extended, extensive 
experiments being in progress on stocks, fertilizers, and cover crops 
for citrus fruits. Special attention is being given to the introduction 
and propagation of the better varieties of mangoes, more than 40 
varieties having been introduced from various tropical countries. Of 
these, 12 fruited this year, and the station should soon be in a position 
to tell which varieties are best suited to Porto Rican conditions. 
The pineapple industry is developing rapidly, and since the bulletin 
on pineapples was issued in 1909 the question of shade and legumi- 
nous cover crops has been given definite consideration. Work is 
under way on the improvement of those crops of the island that are 
known to the mass of the people. These include yams, yautias, sweet 
potatoes, pigeon peas, beans, etc. Some attention is being given to 
ornamental trees and shrubs, and hardwood and nut-bearing trees. 
Thousands of trees have been distributed through schools and plant- 
ers, and the work seems to be rapidly gaining in appreciation. 

The work in animal husbandry has been considerably broadened, 
and it now includes horse breeding to improve the size and con- 
formation of the horse, breeding for work oxen, breeding of dairy 
cattle, as well as the introduction and breeding of hogs, sheep, and 
poultry. The surplus stock is sold to planters, and the demand is 
always in excess of the supply. The investigations on the mineral 
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nutrition of pigs, begun last year, have been concluded, and the re- 
sults indicate that calcium chlorid can profitably be used with rations 
deficient in lime. , 

Some preliminary investigations in the production of forage crops 
have been begun and a variety of sorghum introduced from Barbados 
has given heavy yields on dry, hilly lands. The work in making and 
feeding silage has been continued, and it appears that the production 
of good silage offers fewer obstacles than in a temperate climate. 

The study of the cause of chlorosis in pineapples has been con- 
cluded and the results have been presented for publication. It was 
found that the condition for chlorosis was too much carbonate of lime 
in the soil. Two or more per cent of calcium carbonate in soils was 
found detrimental to pineapple growing, and a survey of soils is 
recommended before planting to this crop. The effect of strongly 
calcareous soils, as well as those deficient in lime, in causing physi- 
ological derangements of plants is receiving attention. Investiga- 
tions on the lime and magnesium ratio for the proper nutrition of 
plants and animals are in progress, the studies being made with rice 
and pigs. Further work is being done on the disinfection of Porto 
Rican soils which have become unproductive through the presence 
of various organisms, but a greater range of experiments are neces- 
sary before definite conclusions can be drawn. 

During the past year an association of the sugar planters of the 
island established an experiment station, placing a tonnage tax on 
their product for its maintenance. This station will study the pecu- 
liar problems relative to the production and manufacture of sugar 
and the Federal station will be relieved of much work it had been 
impelled to carry on with this crop. Some cane breeding and a few 
cooperative experiments that were begun some years ago will be con- 
cluded, but otherwise investigations on this crop will be discontinued. 

The efforts of the station to secure diversification are meeting with 
success, and intensive farming is assuming its proper place in the 
agriculture of Porto Rico. 


GUAM STATION. ~ 


Much work has been done at the Guam Station in the construction 
of new buildings, building roads, clearing and draining lands, etc. 
The new office building was completed and occupied in the fall of 
1910, and the use of the rented quarters was discontinued. A store- 
house in which to keep the farm implements was completed during 
the year, as was a stock barn 30 by 40 feet in extent. This gives 
ample space for 12 head of stock, with the necessary feed and storage 
room for a large amount of hay or other forage. The road system 
has been extended by the construction of about 1,000 feet of cascajo 
road, and walks have been made about the new office building. A 
lawn of Bermuda grass has been established, and ornamental and 
hedge plants set out. These are kept clean and in order as examples 
of neatness and cleanliness, which are generally lacking about the 
native home. Upon the occupancy of the new quarters it was possi- 
ble to inaugurate a system of records that a lack of suitable office 
space made impossible. Considerable additions were made to the 
office equipment, and the beginning has been made of a station 
library. 
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The field operations with all crops were more successful than dur- 
ing the previous year, due probably to the improved condition of 
the soil which followed a year’s proper cultivation. The leading 
investigation continues to be the production of feed and forage pre- 
liminary to experiments on the improvement of the live stock of the 
island, and includes experiments with corn, various grasses, and legu- 
minous forage plants. 

The experiments with corn during the year were to test the Mexi- 
can June corn from Manila in comparison with the native corn. The 
yield of the Mexican June corn was heavier, the ears were filled bet- 
ter, and the grain deeper and less flinty than the native varieties, 
but in an experiment on keeping seed corn under identical conditions 
the samples of Mexican June lost all ability to germinate, while a 
perfect stand of native corn was obtained. These experiments are 
to be continued and extended so as to include varieties of corn from 
practically all tropical countries. 

The experiments with the grasses have shown the superior value 
of Para grass followed by Paspalum dilatatum and Guinea grass over 
all others tried. The Para grass, which was introduced through the 
Hawaii Experiment Station, has multiplied until the station now 
has an acre planted, which is to be extended, and has distributed a 
large number of clumps of roots for planting. 

The production of forage from several of the nonsaccharine sor- . 
ghums has been fully demonstrated. Of the leguminous plants 
under observation the pigeon pea, jack bean, and common peanut 
have given promise of success. 

Much work has been carried on with vegetables. For some, addi- 
tional data regarding the proper planting season must be secured. 
Beets planted in March have done well. Patolas (Luffa egyptica), 
a vegetable usually cooked with meat or in soup, has been introduced 
from Manila and has proved very satisfactory. This vegetable was 
formerly grown in Guam, but the stock had apparently been ex- 
hausted. Limited quantities of seed of this vegetable have been dis- 
tributed during the year. Radishes, especially a variety grown by 
the Chinese gardeners about Manila, have given excellent results. 
Carrots were tested and gave full satisfaction. Onion seed planted 
in December failed to germinate. Where sets were received from the 
United States and planted, fairly good bulbs were produced. Water- 
melons have given excellent results, but muskmelons failed to ripen 
well and were lacking in flavor. Cucumbers, lettuce, and eggplants 
gave good yields of excellent quality. Less success has been attained 
with cabbage and tomatoes, but further trials are in progress. 

One of the most striking achievements is in the introduction of 
the Smooth Cayenne pineapple from Hawaii. The plants have 
fruited, are of excellent quality, and many fruits weighed as much as 
10 pounds, as compared with a maximum weight of 4 pounds for the 
native fruit. There is much interest in this fruit, and the station 
will distribute 1,000 or more plants this year. A number of other 
varieties of pineapples have been introduced for trial at the station. 
The results with avocados, oranges, lemons, and pomelos have been 
satisfactory, the trees making good growth, but all are too young to 
bear fruit. An attempt is being made to introduce Japanese persim- 


704 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


mons, and trees of 10 varieties have been secured for trial in different 
parts of the island. Peen-to peaches, several varieties of grapes, 
strawberries, some Philippine varieties of bananas, and many other 
fruits have been introduced and are being given a trial. 

Miscellaneous plants, such as Ceara rubber, kola nut, camphor, 
hedge plants, and some ornamentals, are being tested. A Ceara 
rubber tree attained a height of 16 feet and a circumference of 10 
inches, 3 feet from the ground, in a year from the planting of the 
seed. 

Mention has been made in previous reports of the desirability of 
taking up experiments on the improvement of the live stock of the 
island. All stock is very much degenerated, owing to various causes. 
The horses are small and weak, likewise the cattle. A number of 
head of cattle were slaughtered for beef last year, and animals 
ranging from 20 months to 2} years dressed 125} to 358 pounds. 
There were purchased for the station 6 head of Morgan horses 
and 4 of Ayrshire cattle, and had it not been for the placing of the 
Army transport Diz out of commission for the summer they would 
have been in Guam before the end of the fiscal year. They were 
started from Seattle in September, and in addition some poultry and 
4 head of Berkshire hogs were sent. If this preliminary introduction 
preves successful, other breeding animals will be introduced into 
Gram as opportunity offers. 

A growing interest in the work of the station is noted and all 
requests for seeds and plants have been granted as far as supplies 
were available, and instructions given regarding their planting and 
care, every encouragement being offered to increase interest and 
bring success to the planter. The cordial cooperation of the local 
authorities in furthering the station’s work has aided materially in 
the attempt .being made to improve the agricultural condition of 
the island. 


PROPOSED STATION OF TUTUILA. 


The attention of the department has been called to the desirability 
of establishing an agricultural experiment station on the island of 
Tutuila. This and the adjacent Manua Islands, of the Samoan 
Group, came into the possession of the United States in 1899. The 
population of over 5,000 is mainly engaged in agriculture, copra, the 
dried flesh of the coconut, being about their only marketable product. 
The naval governor of the islands reports that the coconut beetle 
has appeared on Upolu, the largest of the Samoan Group, only about 
40 miles from Tutuila. Wherever this pest has gained entrance it 
has proved very destructive, and means should be taken to keep it 
from gaining admission to Tutuila, or great injury will be done. At 
the same time it is believed that the establishment of a station would 
prove of great value to the people through the introduction of new 
crops, improved methods, better live stock, and more rational han- 
dling of their crops. A man educated along the lines of modern 
agriculture could instruct the natives in the proper methods of plant- 
ing and be of inestimable value to the people who ceded their islands, 
containing Pago Pago, the best harbor in the South Pacific Ocean, to 
this country. 
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IRRIGATION INVESTIGATIONS. 


Dr. Samuel Fortier continues to have charge of the irrigation 
investigations of this office. The various lines of work outlined in 
former reports have been continued with such modifications as 
existing conditions have warranted. 

The widespread interest in irrigation, the large sums expended in 
securing water supplies, the rapid settlement of lands, and the great 
agricultural development under irrigation enterprises have neces- 
sitated the expenditure of much more time and funds in furnishing 
information to prospective settlers and in extending timely aid to 
those who are endeavoring to establish homes in the reclaimed por- 
tions of the arid lands of the West. The number of inquiries from 
eastern people for information concerning agricultural conditions in 
the different sections of the West has increased more than 40 per cent 
during the year. This demand has been so great that it has been 
necessary to have reprints of nearly all the bulletins of both the 
practical and State series described in former reports. During the 
year three additional bulletins of the State series have been published, 
leaving but five of the arid and semiarid States that have not been 
covered. 

The thousands of settlers who have settled on irrigated lands dur- 
ing the past three years are for the most part ignorant of irrigation 
practice and methods, and both the most recent settler and the 
pioneer irrigator are continually confronted with new problems. To 
assist both the old and the new settlers, agents have been maintained 
throughout the entire year in 10 of the Western States, and in 3 
others during the spring of 1911. These agents devoted a large part 
of their time to traveling from place to place in their respective 
States collecting data, studying conditions, giving practical advice 
to irrigators, consulting with the officers of irrigation enterprises 
regarding the improvement of methods, and addressing farmers’ 
meetings upon practical irrigation questions. The work of the agents 
has been supplemented to a large extent by the bulletins and cir- 
culars of this office and the Farmers’ Bulletins of the department, 
three additional bulletins and two circulars having been issued dur- 
ing the past year. 

A great amount of data concerning the organization and manage- 
ment of irrigation enterprises has been collected during the year 
under a cooperative agreement with the Bureau of the Census. 
These data will enable the series of bulletins on irrigation in the 
several States and Territories to be brought up to date and will 
make possible a much needed series of bulletins on the organization, 
maintenance, and operation of canal systems and other economic 
phases of irrigation. 

The value of water for irrigation purposes is rapidly increasing 
as the more plenteous and accessible supplies have been appropriated. 
As the cost of water advances the need of greater economy in its use 
becomes more and more urgent and consequently one of the most 
important features of the irrigation investigation work continues to 
be its efforts to obtain better irrigation laws, more efficient adminis- 
trative systems; and a higher duty of irrigation water by lining 
earthen ditches, by more thorough preparation of the land, by more 
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equable delivery of water from the canals, and by more skillful 
application of the water to the fields. 

The increasing cost of utilizing surface supplies of water has also 
led to the installation of many pumping plants to use the under- 
ground waters. This has created a great demand for information 
regarding wells, pumps, and kinds of power adapted to irrigation. 
At least six of the State agents have devoted a considerable portion 
of their time to this phase of the investigations, and as a result many 
costly mistakes on the part of the irrigators have been prevented and 
more efficient plants have been installed. 

The demonstration farms described in former reports have been 
continued at Davis, Cal., Gooding, Idaho, Newcastle and Cheyenne, 
Wyo., and Eads, Colo., for the purpose of demonstrating proper 
methods of using water and the possibility of irrigating small tracts 
in connection with larger areas used for dry farming. The experi- 
ments to ascertain the losses of water from irrigated soils under 
different conditions have also been continued during the year at Agri- 
cultural College, N. Mex., Bozeman, Mont., Williston, N. Dak., Sunny- 
side, Wash., Reno, Nev., and Davis, Cal., the experiments for the 
fiscal year having been planned to show the effects upon the evapora- 
tion of cultivating the soil at different depths. 

The demands of rice growers in Arkansas, Louisiana, and Texas 
for information and advice regarding the methods and the effects of 
irrigating rice have become very urgent. Two men were added dur- 
ing the year to this field, but the number is still inadequate to solve 
the many new problems arising from time to time. The interest in 
irrigation in other sections of the humid regions which have suffered 
so from drought during the past two years has also greatly increased, 
and requests for information regarding the methods adapted to east- 
ern conditions and the possibilities and costs of supplementary irriga- 
tion have been received almost daily. Cooperative experiments were 
continued in Wisconsin, Iowa, Alabama, Florida, Georgia, and New 
Jersey during the year. Only a small amount of data, however, is 
available as yet, but this points to the conclusion that before many 
years all high-priced, intensively farmed crops in the humid section 
will be insured against drought by the means of irrigation. 

During the year the office has cooperated with 10 States, either 
directly or indirectly through their experiment stations, in carrying 
out irrigation investigations. The total amount expended by the 
several States and Territories in funds and services under these co- 
operative agreements has exceeded $20,000. These cooperative agree- 
ments have enabled the field of investigations to be greatly extended, 
have afforded trained men to oversee experiments, and many results 
have been obtained which could not have been possible otherwise. 


WORK IN THE FISCAL YEAR 1912. 


The increased appropriation made by the last Congress for irriga- 
tion investigations, together with a number of new cooperative agree- 
ments, will make possible many needed improvements and extensions 
of the work in 1912. The general plan of the work will be the same 
as in 1911. In States where work has been in progress heretofore, it 
will be increased and the scope broadened, and as far as possible 
State agents will be assigned to those States in the irrigated region in 
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which it has not been possible to have agents heretofore. The in- 
vestigations in the rice regions and the power and pumping investi- 
gations will both be materially increased and publications will be 
prepared on these subjects. 

The investigations for determining the evaporation losses from 
irrigated soils and the best methods of checking these will be con- 
tinued, as will also the field experiments, to ascertain the proper time 
to irrigate, the most economical amounts of water to use, and the 
best methods of supplying water to different crops in different lo- 
calities. The several demonstration farms will also be maintained. 

It is intended to publish additional bulletins of the series dealing 
with irrigation in the several States.and Territories, and also of the 
practical series dealing with the irrigation of standard crops. 

The investigations 1n the humid regions will be extended. The 
present experiments will be continued and enlarged and new investi- 
gations will be carried on in other sections of the East. The en- 
gineering force in this field will be increased in order to better meet 
the demands made upon it, and bulletins and circulars will be pub- 
lished giving practical information concerning the methods adapted 
to humid conditions and the possibilities and advantages of irriga- 
tion in the East and Middle West. 

It is also planned to make use of the data collected under the co- 
operative agreement with the Bureau of the Census in preparing 
bulletins upon the organization of irrigation enterprises, the op- 
eration, maintenance, and management of canals, and other economic 
phases of irrigation. 

WORK IN 1913. 


The investigations and experiments which are being carried on at 
the present time, or will be begun in the fiscal year 1912, should not 
only be continued, but should be extended in 1913. An agent should 
be established in each western State, together with one or more assist- 
ants in the more important ones. The field force in both the humid 
and rice-growing sections should also be increased. The demand for 
practical information, both by old and new settlers, is certain to con- 
tinue and should continue to be supplied through the medium of bul- 
letins, lectures, demonstration farms, and the personal advice of 
agents. The greatest needs, however, will probably be for experi- 
ments and investigations for the purpose of securing a wiser and 
more economical use of water by preventing unnecessary wastes; of 
demonstrating the effects upon the yield and quality of crops of irri- 
gation to different depths and at different times; and of securing bet- 
ter organization of irrigation enterprises, better management of 
canals, and better administration of improved irrigation codes. 


DRAINAGE INVESTIGATIONS. 


Mr. C. G. Elliott continues to have charge of drainage investiga- 
tions of this office. 

During the past year the unfinished projects of the year previous 
have been completed and many new projects and investigations taken 
up. A summary of the work done embraces surveys, working plans 
and profiles, and reports made for various drainage districts, which 
may be classed as follows: 


708 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 
DRAINAGE SURVEYS. 


1. Reclamation of lands subject to overflow, as by floods —Alabama: 
Little Hurricane Creek (Tuscaloosa County). Nebraska: Bench lands 
of upper Elkhorn River (Holt County). Oklahoma: Black Bear 
Creek (Noble and Pawnee Counties). 

II. Reclamation of lands continually wet—swamps, marshes, ete.— 
Arkansas: Crooked Bayou drainage district (Chicot and Desha 
Counties). Mississippi: Belzoni drainage district (Washington 
County). North Carolina: Back Swamp and Jacob Swamp (Robe- 
son County). South Carolina: Little Wambaw Swamp (Charleston 
County). 

Ill. Jmprovement of natural watercourses or construction of new 
channels to provide outlets—Georgia: McRae Branch (Telfair 
County). North Carolina: Third Creek and Fourth Creek (Iredell 
County). Haw River (Rockingham County). Virginia: Chicka- 
hominy River (Hanover and Henrico Counties). 

IV. Farm drainage-—Arkansas: Penitentiary farm (Lincoln 
County). Georgia: McRae farm (Telfair County). Maryland: 
Bureau of Animal Industry farm (Prince George County). Missis- 
sippi: Rogers farm (Attala County), Walnut Grove plantation 
(Coahoma County). North Carolina: Pender County test farm, 
Edgecombe County test farm, Red Crest test farm (Iredell County). 
South Carolina: James Island (Charleston County), Clemson Col- 
lege farm (Dorchester County). Virginia: Sterling demonstration 
farm (Loudoun County), Arlington experiment farm (Fairfax 
County). 

V. Drainage of irrigated lands—Colorado: Grand River Valley, 
San Luis Valley, Arkansas River Valley. Idaho: Payette and Boise 
River Valleys, drainage district No. 1 (Lemhi County). New 
Mexico: Pecos Valley. Texas: Lower Rio Grande Valley. Utah: 
Various tracts in several counties. Washington: Spokane County, 
Yakima Valley, including Moxee Valley. Wyoming: Big Horn 
Basin, including Grey Bull Valley, Shoshone Valley. 


PRELIMINARY EXAMINATIONS AND CONSTRUCTION WORK. 


In addition to preliminary examinations having been made and 
reports written for all the projects enumerated under drainage sur- 
veys, similar examinations and reports have also been made for the 
following: 

Alabama: Prairie Jands. California: Lands injured by alkali in 
Orange County. Georgia: Effingham County, Telfair County. 
Maryland: River bottom lands in Montgomery County. Massachu- 
setts: Green Harbor River marsh lands (Plymouth County). Mis- 
souri: Wyaconda River (Clark County). North Carolina: Flea Hill 
drainage district (Cumberland County), Salem Creek (Forsyth 
County), Beaver Dam Swamp (Harnett County), Brown Marsh 
(Bladen and Columbus Counties). South Carolina: Sumter, Levy 
Bay (Hampton County), Wappahoola plantation (Berkeley County), 
Dean Hall plantation (Berkeley County), Wadmalaw Island 
(Charleston County), Switzerland (Hampton and _ Beaufort 
Counties), Great Pedee River (Darlington County). Virginia: 
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Drainage district No. 1 (Norfolk County), Newport News, Meherrin 
River (Greenesville and Southampton Counties). 

The following projects for which this office has made surveys and 
prepared plans are now under construction by landowners: 

Arkansas: Black River Levees’ (Randolph County). Delaware: 
Redden farm (Sussex County). Georgia: McRae farm (Telfair 
County). Kentucky: Marrs farm (Henderson County). Maryland: 
Bureau of Animal Industry farm (Prince George County), Princess 
Anne Academy farm (Somerset County). Mississippi: Tuscumbia 
River (Alcorn County), Walnut Grove plantation (Coahoma 
County), Rogers farm (Attala County), Bolivar County drainage 
district. Nebraska: Elkhorn River bench lands (Holt County). 
North Carolina: Chadbourn drainage district (Columbus County), 
Pantego drainage district (Beaufort County), Broad Creek drain- 
age district (Beaufort County), Pender County test farm, Lyon 
Swamp Canal, and Cape Fear River Levee (Pender and Bladen 
Counties). South Dakota: Vermilion River drainage district (Tur- 
ner and Clay Counties). Texas: Barstow district (Ward County). 
Vermont: Morgan horse farm (Addison County). Virginia: Truck 
experiment station farm (Norfolk County), Berkeley Swamp (Nor- 
folk County). 


GENERAL TECHNICAL INVESTIGATIONS. 


Further investigations of run-off have been made in Arkansas, 
Louisiana, Mississippi, Missouri, and Tennessee. These are for the 
purpose of determining the maximum rate of flood flow to be con- 
sidered in planning the drainage of wet lands and the protection of 
areas from overflow by streams; to study the relation of run-off to 
rainfall, topography, cultivation, character of soil, and size of water- 
shed area; to examine the effectiveness of drainage systems that have 
been constructed; and to determine proper values for coefficients 
used in formulas for determining flow in ditches and natural water 
courses. Some study has also been made of sedimentation in ditches. 
Other investigations cover studies of the effectiveness of underdrains 
in the so-called “ buckshot ” soils; the practicability of constructing 
ditches by the use of dynamite; the methods practiced in reclaiming 
tidal marshes in New England, Nova Scotia, and New Brunswick; 
and the problems peculiar to the drainage of irrigated lands, such 
as the movement of ground water and the reclamation of areas un- 
derlaid by shale at shallow depth. Investigations have been made 
of the size and operation of pumps for drainage; the construction, 
location, and arrangement of the pumping plants; and the capaci- 
ties of the pumps and the plants as affected by the rainfall, the 
character of the soil, and the interior drainage system. 


DISSEMINATION OF INFORMATION. 


The assistance given by correspondence from the Washington office, 
in reply to questions from all parts of the United States regarding 
the solution of particular problems, is by no means inconsiderable. 
The engineers also render assistance to individuals and drainage 
districts by persona] consultation regarding proposed plans. The 
following are examples of this class of the work: 
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Arkansas: Drainage districts No. 2 and No. 3 (Jefferson County), 
Fourche drainage district (Pulaski County), Cadron Dam and Levee 
district, drainage district No. 8 (Clay County). Illinois: Bay 
Bottoms drainage district (Pulaski County), Cache River drainage 
district (Pulaski County). Missouri: St. Francis drainage district ~ 
(Butler County). New York: Swamp lands in the western part 
of the State. North Carolina: Little Sugar Creek district (Meck- 
lenburg County). Texas: Red River bottoms. 

Lectures and addresses were delivered by the chief of drainage 
investigations and the drainage engineers at the Iowa State College, 
and at various drainage conventions and meetings of landowners in 
many States, including Georgia, Idaho, Illinois, lowa, New Mexico, 
North Carolina, Texas, Virginia, and Washington. 


WORK PLANNED FOR THE FISCAL YEAR ENDING JUNE 30, 1912. 


While the staff of engineers has been increased as fast as the appro- 
priation would permit and every effort made to do the greatest good 
with the money available, the extension of the work has not kept 
pace with the rapidly increasing interest in the drainage of lands for 
agriculture. A greater number of preliminary examinations will be 
made, covering more extensive tracts than many that have been made 
in previous years, to determine the value of wet and uncultivated 
areas for producing profitable crops and the practicable methods for 
draining them. A greater part of the work than heretofore will 
be assisting the engineers and officials of newly organized drainage 
districts in securing the best plans for the improvements, by sugges- 
tions regarding the securing of engineering data and by advice dur- 
ing the preparation of the plans. 

About 20 field engineers will be assigned headquarters in nearly 
that number of different States and an office established at each 
place. This will permit a more systematic study of the special con- 
ditions of each territory than has been possible in the past. Such 
problems will be studied as the proper depth and spacing of under- 
drains in different kinds of soil; the effect of drainage upon the 
structure of the soils; the fluctuations of stream flow in relation to 
rainfall, topography, size of watershed, vegetation, and character 
of soil; also further investigations will be made to determine run- 
off coefficients, and capacities of natural and artificial water courses. 
The drainage of irrigated lands injured by seepage water and alkali 
continues to grow in importance, and the entire time of no less than 7 
engineers will be devoted to that work in the arid sections of the 
West. 


WORK PROPOSED FOR THE FISCAL YEAR ENDING JUNE 30, 1913. 


The work of the year 1913 will probably be along the same lines 
as planned for 1912, save that it should be extended to meet the . 
growing interest in drainage. Accurate knowledge of the problems 
peculiar to each part of the United States can be obtained only by 
thorough investigation, and for obtaining the scientific data neces- 
sary to bring the work of this office to the proper high standard 
will require continued close study. In the irrigated regions the area 
needing drainage will continue to increase, and there will be need for 
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a larger staff of engineers for this work. While the general prin- 
ciples for the drainage of lands injured by seepage water and alkali 
are fairly simple, the application of them to a particular area is 
frequently quite difficult. The work of this office is certain to prove 
of greater value than ever in aiding the development of the agricul- 
tural resources of the Western States. 

In the humid region interest in the great undeveloped areas, that in 
their natural state are too wet for cultivation, will continue to in- 
crease. As the reclamation of such land is undertaken it becomes 
imperative that there be correlation between the work of the various 
districts in each natural drainage unit in order that the improve- 
ments may be permanently effective. There should be made careful 
and comprehensive investigations of the large swamp and overflowed 
areas. So far as practicable such investigations will be conducted, prob- 
ably beginning in the lower Mississippi Valley, to determine the value 
ef such lands for agriculture, the natural drainage units, and the 
general methods of reclamation that will be feasible. The reasonable 
requests from individuals and associations for assistance in under- 
taking drainage improvements and prosecuting the work will be 
complied with so far as possible. The present methods of coopera- 
tion have proved very satisfactory and will be continued. The 
drainage districts usually bear a part of the cost of the field work, 
sometimes as much as half, while in the construction of experimental 
drainage systems the office makes the survey and plans, while the 
landowners furnish the labor and the material. 


NUTRITION INVESTIGATIONS. 


Dr. C. F. Langworthy continues to have charge of the nutrition 
investigations of this office. 

These investigations, which have to do with the value of agricul- 
tural products, both animal and vegetable, used as food, have been 
continued along a number of lines. Additional studies have been 
made with the respiration calorimeter of the relative ease of diges- 
tion of cheese (American Cheddar) and meat (beef) when used in 
ordinary amounts as part of a mixed diet, and many tests have been 
carried on with respect to methods of preparing cheese for the table. 
On the basis of this and earlier work with cheese, an article on this 
foodstuff and other possible substitutes for meat was prepared for 
the Yearbook of the department for 1910, and a Farmers’ Bulletin 
has been written on cheese and its use in the diet, which considers the 
ways in which cheese may be used in quantity as a palatable, whole- 
some, and nutritious part of the diet. Material has also been accu- 
mulated for use in a technical bulletin on the digestibility and 
nutritive value of different sorts of cheese. Some of the earlier 
studies included were carried on in cooperation with the Bureau of 
Animal Industry and have been summarized in a circular of that 
bureau. 

Numerous improvements have been made in method and equipment 
in the respiration calorimeter laboratory. Very important accessory 
apparatus has been installed, which greatly facilitates the heat meas- 
urements and gives an automatic and continuous record of the heat 
output, which insures accuracy as well as economy of operation. The 
new apparatus includes a device for the automatic control, as it 
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enters the respiration chamber, of the temperature of the water cur- 
rent which carries out the heat liberated in the chamber and a device 
for securing automatically a continuous record of the temperature 
difference of this water current as it enters and leaves the chamber; 
in other words, the measurements of factors fundamental to the de- 
termination of the energy output of the subject are made auto- 
matically and continuously with an accuracy which could not be 
reached hitherto. At the same time the labor of conducting the 
experiments has been greatly lessened, a matter of much importance 
in experiments which may continue uninterruptedly for a number of 
days at a time. Some of the improvements in the respiration calo- 
rimeter have been noted in the description of it in its present form, 
which appeared in the Yearbook of the department for 1910. 
Others, together with an outline of new lines of work, have been 
briefly described in a more recent publication. 

Particularly interesting is the adaptation of the respiration calo- 
rimeter to the study of problems of vegetable physiology, and the 
results obtained in a series of experiments carried on in cooperation 
with the Bureau of Chemistry on the respiration and energy output 
of bananas during the active ripening period. Not only have the 
results provided facts of great value in connection with studies of 
ripening fruit which the department is carrying on, as well as facts 
of theoretical interest, but have also shown that the respiration 
calorimeter offers a new means for studying problems of vegetable 
physiology, which are of great importance to the producer and ship- 
per of agricultural products, the warehouseman, and those who store 
products in the home, as well as to the student interested in technical 
questions. 

The work of collecting and editing data on food and nutrition 
topics has been continued, as has also the preparation of material for 
publication in the Experiment Station Record and in Experiment 
Station Work. An increasingly large amount of time is required 
for providing data on nutrition and related topics requested by 
housewives, teachers, and other correspondents. 

During the fiscal year a technical bulletin, entitled Calcium, Mag- 
nesium, and Phosphorus in Food and Nutrition, has been published, 
as well as a series of 15 colored food and diet charts. A Farmers’ 
Bulletin on The Care of Milk and Its Use in the Home has been 
issued in cooperation with the Bureau of Animal Industry. <A cir- 
cular on Food Customs and Diet in American Homes has been pub- 
lished, as well as two articles already referred to, which have ap- 
peared in the Yearbook of the department, and numerous summaries, 
which have appeared in annual reports and similar publications. 
There has also been prepared for publication during the fiscal year 
a technical bulletin and two popular bulletins. Since the food and 
diet charts of the department were published there has been much 
demand for a descriptive bulletin for use in connection with them, 
and such a bulletin is being prepared and is nearly completed. Much 
work has also been done in the editing of other bulletins, both popu- 
lar and technical and preparing them for publication. 

During the next fiscal year it is proposed to continue the work 
with cheese and meat already in hand, in so far as this seems neces- 


1 Experiment Station Record, 24 (1911), No. 7, pp. 601-606. 
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sary, and to undertake studies with the respiration calorimeter in 
cooperation with the Bureau of Animal Industry of the nutritive 
value of table and culinary fats, supplementing this work by special 
studies of the use of different fats in preparing foods for the table, 
and of the general use in the diet of this important group of food- 
stuffs. Plans have also been made for extended studies of the 
gaseous exchange and energy transformations of fruits and vegeta- 
bles during the ripening period, this work to be carried on in coopera- 
tion with other bureaus of the department. Such work will be 
greatly facilitated by the use of a small respiration calorimeter spe- 
cially devised to meet the requirements of this kind of investigation, 
which is now being constructed. In this apparatus the use of auto- 
matic recording and controlling devices has been extended to opera- 
tions in which it had not hitherto been attempted. This is of par- 
ticular importance in experiments that will continue for considerable 
periods. 

For the year 1913 plans have been formulated which involve addi- 
tional cooperative studies with the respiration calorimeter of prob- 
lems concerned with fruits and vegetables during ripening and 
storage, and other physiological studies of plant growth, as well as 
studies of the changes which take place in animal-food products— 
for instance, butter, eggs, and cured meats during different conditions 
of storage. It is also proposed to supplement the technical work by 
studies of problems of household interest and to continue the prepara- 
tion of popular bulletins and other publications to meet the demands 
which are made for them. 
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REPORT OF THE DIRECTOR OF THE OFFICE OF PUBLIC ROADS. 


Unirep States DepartMent oF AGRICULTURE, 
Orrice or Pusuic Roaps, 
Washington, D. C., November 14, 1911. 
Sir: I have the honor to submit herewith the report of the Office 
of Public Roads for the fiscal year ended June 30, 1911, and also an 
outline of the work planned for the current and ensuing years. 
Respectfully, 
Logan Water Pace, Director. 
Hon. James Wiusson, 
Secretary of Agriculture. 


WORK OF THE YEAR. 


During the past year the office continued to cooperate with local 
authorities in the building of object-lesson and experimental roads. 
The purpose of this work is to demonstrate standard typés of road 
construction, to introduce new methods, to experiment with new ma- 
terials, and to instruct local road officials in the proper methods of 
road building. Under this project roads were built in 52 places 
during the year. 

Advice has been given by engineers and experts of the office con- 
cerning model systems in 14 counties during the year. This work 
involved an investigation of the entire road system of the county, 
the location of its roads, a study of its materials, its systems of con- 
struction, maintenance, and administration, and in fact every feature 
of the work. Upon the completiou of the investigation the engineer 
prepares a detailed report for the local authorities, giving all data 
of value in connection with the road system of the county, together 
with recommendations and detailed plans and estimates for future 
work covering a period of several years. 

During the year 183 assignments of engineers have been made for 
the purpose of giving special advice and instruction concerning 
specific problems which local authorities were unable to solve. 

Laboratory and field investigations have been continued for the 
purpose of determining the physical and chemical composition .of 
road materials and road binders and preservatives, and for develop- 
ing and improving the methods of preparing and applying such mate- 
rials. During the year 685 samples of road materials were received 
and tested. 

In addition to the routine testing of samples of road materials 
submitted to the laboratories to determine their qualities, much origi- 
nal research work has been done, particularly with concrete contain- 
ing an admixture of mineral oils. Oil-mixed concrete was discovered 
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during the fiscal year 1910, and gave such promise of practical value 
that its properties were thought well worthy of investigation both 
in the laboratory and in the field. These investigations have dem- 
onstrated the great possibilities of this material for use in construe- 
tions requiring damp-proofing, such as basement floors and walls, 
vaults, sewers, tanks, cisterns, septic tanks, silos, etc. Service tests 
of roads built of oil-mixed concrete are likewise now in progress and 
good results are reported at the present writing. 

The economic investigations started in 1910 to determine the effect 
ot good and bad roads upon the welfare of rural communities have 
been continued. This work has been carried on in 11 counties in 
different parts of the country, and it is proposed to continue it until 
all of the main roads in those counties have been improved under 
plans already provided for. 

Statistical investigations to determine the mileage of roads of 
various classes and the cost of improving roads were completed and 
the results will shortly be published in the form of a bulletin. 

Numerous lectures and addresses were delivered and many papers 
were read before road conventions, farmers’ organizations, and sci- 
entific societies. The growth of this feature of the work is shown 
by the fact that during the year 723 addresses were delivered by 
22 representatives of the office, as compared with 523 in 1910 and 
185 in 1909. 

A number of engineer students have been given both practical and 
theoretical instruction in road building during the year. Seven 
engineer students were appointed, while 12 highway engineers re- 
signed to accept positions in different States. 

Road-improvement trains were operated over the Pennsylvania 
and Southern Railways. These trains carried a lecture car and a car 
for models illustrating the various types of road construction and 
maintenance. Each of these trains was accompanied by repre- 
sentatives of this office, who gave lectures and demonstrated the ex- 
hibits. The success of this project is shown by the fact that in four 
months’ time 65,000 people heard the lectures and examined the 
exhibits. 

The appropriation for the fiscal year 1911 was $114,240, a decrease 
of $2,200 as compared with the appropriation for the fiscal year 1910. 
This amount, however, was transferred to the contingent fund of the 
department to pay certain expenses which, during the fiscal year 
1910, were paid by this office. There were on the rolls of the office 
on June 30, 1910, 91 permanent employees. During the fiscal year 
1911, 68 new employees were appointed, and, since there was a loss 
of 19 by transfer or resignation, the net increase for the fiscal year 
1911 was 49. The total number of employees on the rolls on June 
30, 1911, was 140. In addition to these, 13 temporary employees 
were appointed during the fiscal year 1911. 

A detailed summary of the work performed under each project 
is given in this report as follows: 


OBJECT-LESSON AND EXPERIMENTAL ROADS. 


The object of the work under this project is to give practical in- 
struction to local road builders in regard to standard methods of 
construction, and to experiment with and demonstrate the use of new 
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materials and new methods. This office furnishes at Government 
expense one or more engineers to make the necessary surveys, esti- 
mates, and specifications, supervise construction, and give prac- 
tical instruction, while the local authorities furnish all machinery, 
materials, and labor. Before undertaking this work in any com- 
munity the officials having jurisdiction over the road to be im- 
proved are required to make application to the office on a form 
provided for that purpose. During the fiscal year 1911 two roads 
- which had been begun in the fiscal year 1910 were completed. Fifty- 
two roads were begun and completed, and two were begun by the 
office, but were completed by local authorities, while two others were 
unfinished on June 30, 1911, and will be referred to in the next 
annual report. 

Classed according to the materials of construction, these roads 
were as follows: Three bituminous-macadam; 1 oiled-asphalt-gravel ; 
1 oiled-gravel-macadam; 1 oiled-gravel; 1 asphalt-slag; 2 oil-mixed 
concrete; 3 macadam; 7 gravel; 27 sand-clay; 1 earth and sand-clay ; 
5 earth; and 2 graded, but not finished. The total cost of all the 
object-lesson roads constructed under the direction of the office dur- 
ing the fiscal year 1911 was $118,079. This does not include the 
salaries or the expenses of the experts and engineers furnished by 
this office, but represents the total outlay by the communities in 
which the roads were built. 

For the purpose of comparison, the following table is given show- 
ing the number of square yards of each type of road constructed 
during the fiscai years 1905, 1906, 1907, 1908, 1909, 1910, and 1911, 
inclusive: 


Objcct-lesson roads constructed during 1905-1911, inclusive. 


Material. 1905 1906 1907 1908 1909 1910 1911 


Oil asphalt-gravel - . 2.22.22 ..02- |e. cece eee] peewee ene lowe cece een | pec c eee nlne eee e cen e lence ene ne 
Asphalt-slag....----..seecceccee |e nese eens] ee eee enn lee seo nee |e eno eee nee ee else ee eee 578 


Macadani......~ p<. «--|, 44,944 51, 246 76, 376 72, 587 96, 107 50, 333 11, 330 

META Ol es cmccances~ 8, 804 4,197 1,722 4, 608 65, 793 71,376 59, 942 

SBI ea aioe osibess cowate doses 5, 877 Oda! ont. sere ---| 14,020 1 , 6380) BEC al! Joe Soe 

LOR GUL 3 EAE ees Boo crt age alloe ssocote 12,132 27,042 85,967 | 319,456 | 651,109 140, 933 

BANG-CIBY ooo oan cn an wn wien w= 19, ms 19, 443 85, 571 42,634 | 205,032] 177,960 218,177 
4} 


ROCA tee 6 
MAUR COCONCTOLGS 2 oe ree ee oa alee oo con coe paee see mac lere: eeeeaalsses core s+|searsessee|swecmcicac 1,917 


Potal. 2250s «-sesacetea-- 79, 203 


&7,951 | 200,711 | 223,208 | 690,059 |1, 007, 569 485, 102 


This table shows an increase in the amount of sand-clay roads 
constructed, but a decided decrease in the number of square yards of 
earth roads. This is accounted for by the fact that during the year 
fewer applications were received for assistance in the building of 
earth roads, and this has had the effect of reducing the total number 
of square yards built during 1911 to about one-half the total con- 
structed during 1910. Earth-road building is the cheapest form of 
road construction, and a large quantity of work can be accomplished 
in a short time. The reduction in the total number of square yards 
built is, therefore, not important. 
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COMPLETED ROADS. 


BITUMINOUS-MACADAM ROADS, 


Rockport, Me.—During the interval from August 20, 1910, to October 18, 
1910, engineers from this office were in charge of the construction of a portion 
of a bituminous-macadam road running from Rockland to Rockport. This road 
is a trunk-line State road built by the Maine State highway department. Its 
total length is 23,772 feet, and the construction was let by contract for $35,700, 
but this price did not include the bituminous binder. The stone was a rather 
soft limestone. It was crushed and screened at the quarry and hauled directly ~ 
to the roadside by the local electric railway company. It cost 75 cents per ton. 
On October 14, 14,500 feet of this road had been graded and about 13,500 feet 
surfaced with stone. The road had been completely finished for a distance of 
12.120 feet. The following data as to the costs of bituminous treatment were 
obtained: Total amount applied per square yard, 2.21 gallons; cost of applying, 
1.25 cents per gallon; rolling, 1.14 cents per square yard; and foreman, 1.53 
cents per square yard. The item of applying tar includes the cost of filling the 
kettle, heating, and pouring. Three varieties of tar products were applied by 
the penetration method. All were delivered in 50-gallon barrels, heated in 
kettles, and spread by hand with pouring pots having fan-shaped nozzles. The 
cost of spreading the stone, including the spreading of the chips on the tar 
courses, was 20.97 cents per ton. As the contract price for this road was at 
the rate of $7,930 per mile, exclusive of bituminous material, the total cost to 
the community per mile would be obtained by adding the cost of the bituminous 
material, which, at approximately 24 cents per square yard, would be $1,970, 
making the total cost per mile $9,900, or approximately $1.20 per square yard, 
for the 14-foot bituminous-macadam surface. The road, however, was graded 
20 feet wide, and the above cost includes all grading and drainage incidental to 
the work. 


WESTMINSTER, Mp.—The work at Westminster, Md., consisted in resurfacing 
5,650 feet of Main Street with bituminous-macadam, ‘The work began on 
August 1, 1910, and was completed on October 18, 1910. The stone used included 
trap, gneiss, and limestone. In preparing the subgrade 2,000 cubic yards of the 
old surface were excavated, screened, and relaid. The binder was applied by 
the penetration method, using a refined water-gas tar and an oil-asphalt, both 
of which were furnished in accordance with specifications drawn by this office. 
It cost $27.75 to spike the old surface with a roller, $136.50 for plowing, $320.75 
for screening, $341 for hauling the waste material, $217.25 for hand picking, 
$272 for hauling, and $62.25 for spreading; and 3,190 tons of crushed stone were 
purchased at a total cost of $4,478.50. Hauling this stone cost $626 and spread- 
ing $131.25. For the bituminous work proper the following were the items of 
cost: 47,300 gallons of bituminous binder, $3,325.75; heating the material, 
$180.25; hauling it, $94.50; applying it, $110.50; rolling it, $34; and spreading 
the chips, $78.75. 

The total cost of this road to the community was $11,618.25, which is at the 
rate of 56.6 cents per square yard, or $10,558 per mile. These figures were based 
on a labor cost of $1.50 per day of 10 hours, teams at $3 per day, and fuel at $4 
per ton. The work comprised 20,500 square yards. 


KNOXVILLE, TenN.—A section of the Rutledge Pike, beginning at the old 
schoolhouse and running northeast to Lake Street, was selected for this work. 
The section is 980 feet in length. Work was begun on July 25, 1910, and fin- 
ished on September 7, 1910. 

The old macadam surface was first spiked up with a road roller, equipped 
with spikes, and brought to a true grade with a road machine and slips. A 
spike-tooth harrow was used to bring the coarse stone to the surface and work 
the fine material down. Crushed limestone was then spread over the surface in 
a 2-inch layer and rolled until firm. For the bituminous wearing surface a 
harder, close-grained rock, known locally as iron limestone, was used. The bitu- 
men was applied by the penetration method, using a refined coal tar, a refined 
tar preparation, and an oil-asphalt on three separate sections. 

Unskilled labor was used, which was figured at $1.85 per 10-hour day for the 
foundation work and $1.50 per 10-hour day for the bituminous work. Double 
teams cost $3.50 per day, and roller and operator $3 per day. The limestone 
cost $1.20 per cubic yard on the siding, and the iron limestone 67.5 cents per 
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cubie yard at the quarry. The total cost per square yard ran from 53.7 cents 
for the oil-asphalt experiment to 60 cents for the refined coal-tar experiment. 

The total cost to the community for the entire section was $1,215, which is at 
the rate of $6,486 per mile for a 20-foot road. 


OILED-ASPHALT GRAVEL ROAD. © 


Ames, Iowa.—The road selected for bituminous construction at Ames, Iowa, 
was an old gravel road in the grounds of the State agricultural college. The 
work was begun on September 19, 1910, and finished on October 12, 1910. The 
road was 300 feet long, with an average width of 27 feet. The old gravel sur- 
face was about 6 inches thick. It was prepared for treatment by working with 
a disk harrow for a depth of 2 inches. Fresh gravel was then applied and 
spread with a road grader until the road was well shaped, after which it was 
harrowed with a spring-tooth harrow until the coarse material appeared on 
the surface. The oil-asphalt was heated in kettles to about 300° C. and ap- 
plied at the rate of 14 gallons to the square yard. During the application the 
bitumen cooled without penetrating satisfactorily, and, consequently, the road 
was saturated with water from a hose and again worked with a disk harrow, 
in which the disks had been reversed. By this means the bitumen was worked 
into the gravel to a considerable extent. After the road had dried out it was 
rolled with a 10-ton steam roller until smooth. In all, 900 square yards were 
finished, at a cost of 2.2 cents per square yard for preparing the surface and 
15.5 cents for applying the asphalt. The total cost of the work per square 
yard was 17.8 cents, which amounted to $160 for the 900 square yards treated." 


OILED-GRAVEL MACADAM ROAD. 


Borst, IpAHo.—This road is a continuation of Ninth Street, running south 
from the Boise River to Morris Hill Cemetery. The report covers tlie residence 
of the engineer sent from this office from August 6, 1910, to September 8, 1910 
The road is 7,262 feet long and 16 feet wide for the first 5,163 feet and 20 feet 
wide for the remainder of the distance. The subgrade was very dusty and 
the No. 1 stone was placed directly on this dust for a depth of 6 inches, filled 
with sand, and rolled with a 12-ton steam roller. The foundation course was 
river gravel, ranging in diameter from 23 inches to 13 inches, and 50 per cent 
of it had been crushed. A wearing course of crushed gravel, varying in diameter 
from 14 inches to one-half inch, was next applied to a depth of 23 inches loose; 
this was rolled and remained some time before the oil arrived In the mean- 
time, therefore, the wearing surface was harrowed before the oil was applied. 
The data concerning the oil treatment deal with 1,671 feet only, beginning at 
a point 428 feet from the Boise River Bridge. The oil came from Port Rich- 
mond, Cal., and was furnished under specifications from this office; its cost 
was 2 cents per gallon, but the total expense, including the freight charges, 
raised this amount to over 11 cents per gallon. The oil was heated in the 
tank car and run into a distributing wagon of 500 gallons’ capacity, fitted with 
steam pipes. It was spread with a patent distributor at the rate of 1.75 gallons 
to the square yard. Sand was then spread over the road and the surface was 
rolled. In all, 3,713 square yards were treated, at a total cost of 28.83 cents per 
square yard. The labor cost $2 and teams $5 per day of eight hours.” 


OILED-GRAVEL ROAD. 


Las Cruces, N. Mex.—This road is the campus driveway at the New Mexico 
College of Agriculture. The work commenced on August 11, 1910, and was 
finished on October 15, 1910. The road is 3,410 feet long and is graded for a 
width of 30 feet. The surrounding country is rolling and the subsoil is sandy. 
The excavation cost $90.50 and was done with plow, slip scrapers, and road 
machines. The foundation course, 16 feet wide, was an adobe clay applied 4 
inches deep. Seven hundred cubic yards of this material were used and hauled 
for a distance of 1,500 feet. The cost per cubic yard of this work was as 
follows: Loading, 9 cents; hauling, 20 cents; and spreading, 2 cents. After 
the clay had been spread, the roadbed was thoroughly wet by irrigation, at a 


- ee complete details of this work may be found in Office of Public Roads Circular 
o. 94. 
2 Further details of this work are described in Office of Public Roads Circular No. 94, 
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cost of $15. As soon as the ground bad dried sufficiently, the subgrade was 
rolled with a 10-ton steam roller. Fairly good gravel was obtained at a pit 
3,000 feet from the road, but it was necessary to screen this gravel, since it 
con‘ained 40 per cent of fine sand and dirt. The screening was done by hand, 
and cost, with the loading, 45 cents per cubic yard; hauling from the pit 
amounted to 26 cents per cubic yard; spreading, 5.8 cents per cubie yard; and 
sprinkling and rolling, 6 cents per square yard. The gravel was applied as 
follows: A first course, varying in size from 3 inches to one-half inch, was 
spread to a depth of 7 inches and rolled into place. A second course, varying 
in size from 1 inch to one-fourth inch, was next applied, and the road was 
sprinkled and rolled until firm and smooth. Hot asphaltic oil was then applied 
at the rate of 1 gallon to the square yard, and was followed by a layer of 
screened gravel, varying in size from 1 inch to one-fourth inch, which was 
spread uniformly over the entire surface. The road was then rolled with a 
10-ton roller and a second application of hot asphaltic oil was made at the 
rate of one-half gallon per square yard. The surface was now dusted over 
with carefully selected fine gravel ranging from 1 inch to dust, and the road 
was then rolled until firm and smooth. This treatment was given for a length of 
2,400 feet. The remaining 1,010 feet were finished without the use of asphaltic 
oil. The cost of the California asphaltic oil treatment was as follows: Seventy- 
five cents per 42-gallon barrel at the wells and $1 per barrel for freight. Heat- 
ing, hauling, and spreading amounted to a total of $90.80, making a total cost 
of 8 cents per square yard for the oil treatment. Other cost items of this work 
were: Shaping the subgrade, $48; labor on the cross drains, $3; and repairs, 
$13.70. 

The total cost of this road to the community was $2,411.80. From this may 
be derived the following unit costs: Oiled-gravel section, 42.1 cents per square 
yard, or $3.963 per mile; and water-bound gravel section, 34.1 cents per square 
yard, or $3,209 per mile. These costs were based on a labor charge of $1.50 for 
nine hours and $4 per day for teams. Seven and one-half tons of fuel were 
used, at.a cost of $6.85 per ton. The work comprised 4,266 square yards in the 
oiled-gravel section and 1,795 square yards in the water-bound gravel section. 


ASPHALT-SLAG ROAD. 


Ropinson Station, ALA.—The section improved here was a portion of the 
Telegraph Road running north from Mobile toward Mount Vernon. Work 
began on February 13, 1911, and was completed on February 21, 1911. Three 
hundred and twenty-five feet of this road were given a macadam surface 16 
feet wide. The surrounding land is rolling and the subsoil was sandy over 
the entire section. 

The material used was an asphalt slag donated by a local asphalt company. 
The slag contained considerable bitumen and was broken by hand in sizes vary- 
ing from 3 inches to dust. It was black, exceedingly tough, and possessed a 
rather weak binding quality, which probably could have been improved by 
crushing fine and heating. The first course of material, varying in size from 3 
inches to three-fourths inch, was spread to a depth of 51 inches and rolled. A 
second course 2 inches deep, varying in size from three-fourths inch to dust, 
was then applied. The road was given a crown of one-half inch to the foot. 
In this work a 38-ton horse roller was used. 

The total cost of the work was $125.88, which is at the rate of 21.8 cents per 
square yard, and is equivalent to $204 per mile. These figures are based on a 
labor cost of $1.50 per day, and team with driver at the rate of $4 per working 
day of nine hours. The work comprised 578 square yards. 


OIL-MIXED CONCRETE ROADS. 


WASHINGTON, D. C.—From June 6, 1910, to June 14, 1910, an oil-mixed ton- 
erete surface, 356.1 feet in length, was laid on Meridian Place, between Center 
Street and Fourteenth Street. The street is 19.5 feet wide between gutters 
and has a subsoil of gravelly red clay. All the grading had been done, and the 
curbs and gutters were in place when this office assumed charge of the work. 
A foundation of two courses of broken stone was laid. ‘The first course con- 
sisted of broken stone varying in size from 14 inches to one-half inch, laid 5 
inches deep. After this had been rolled with a 12-ton roller, screenings ranging 
from one-half inch to dust were applied and the surface was finished as in 
the case of an ordinary macadam road. The wearing surface applied to this 
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‘foundation course was 24 inches of oil-mixed concrete and was put on in seven 
different sections, which differed principally in the method of mixing and plac- 
ing the concrete and in the different kinds of cement that were used. 

Section No. 7 was surfaced by making a stiff mixture of 1 part of cement and 
2 parts of sand, to which was added oil to the amount of 10 per cent by weight 
of the cement. TLis mixture was spread 1} inches thick, and the material was 
immediately covered with broken stone to a depth of 24 inches and rolled with 
a 5-ton tandem roller. Repeated rolling failed to fill the voids completely, and 
so a thin grouting mortar of the same composition was poured over the surface 
and ‘“broomed” in. After this a light coat of stone screenings was added. 
This section was 65.8 feet in length. 

Section No. 6 was built with concrete composed of a 14:2:4 mixture of 
cement, sand, and broken stone. Oil to the extent of 10 per cent by weight 
of the cement was mixed with the mortar before the stone was added and the 
mixture was laid to a depth of 24 inches and tamped until the mortar flushed 
to the surface. This section was 24.8 feet in length. 

Section No. 5, which was 45 feet in length, was spread with concrete prepared 
in a “bug” mixer. The cement and sand were mixed dry and, after a proper 
proportion of broken stone, water, and oil had been added, the whole was mixed 
and dumped on a board, turned twice by hand, and put in place. The propor- 
tions of this mixture were 14:3:4, with oil to the amount of 10 per cent of the 
weight of the cement. 

The proportions for the concrete on section No. 4 were 14:1:2:4 of cement, 
sand, screenings, and broken stone, with an addition of oil to the amount of 
15 per cent by weight of the cement. The concrete was placed and tamped 
as described before. The length of this section was 37 feet. 

Section No. 3, 68 feet in length. was identical with section No. 4, except that 
a different oil product was used. 

On section No. 2 the oil was reduced to 10 per cent by weight of the cement. 
The section was 72.4 feet in length. Otherwise the experiment was identical 
with section No. 3. 

No oil was used on section No. 1, in order to compare it with the other 
sections. Its length was 39.4 feet. 

The road was closed to traffic for seven days after the last section was laid 
and the entire work was sprinkled with water daily during this period. 

The cost per square yard of this road varied from $1.15+ to $1.25+. A total 
of 762.45 square yards was built. 

New York, N. Y.—During the months of May and June, 1910, this office, in 
cooperation with the bureau of engineering and construction of the borough of 
Richmond, New York City, constructed an oil-mixed concrete road on a part of 
Innis Street at Elm Park Station, St:.ten Island. The oil for this work was 
donated by two oil companies and the cement was furnished by four manufac- 
turers through the American Portland Cement Manufacturers’ Association. 
The borough of Richmond, New York City, furnished labor, sand, and stone, 
while the Office of Public Roads paid the freight on the cil and cement and 
furnished supervision of the work. Four sections were constructed, each 32 feet 
wide between the gutters. 

The concrete surface was laid upon an old macadam surface, which was first 
prepared and brought to the approximate grade. The concrete was spread 
about 4 inches deep. In mixing the concrete a machine of the old Smith type 
was used. The sand and cement were first mixed dry and then water was 
added, so as to form a thin mortar. A bucket of oil was added alternately with 
a barrow of stone, until al] the oil required for the batch had been used, when 
the remainder of the stone was added After thorough mixing the concrete was 
dumped on a board, shoveled into barrows, and wheeled to the road. Fach 
batch contained 1 barrel of cement, 8 cubic feet of sand, and 16 cubic feet of 
crushed stone, varying in size from 13 inches to three-fourths inch, together 
with the proper amount of oil. 

On the first section of 163 feet the amount of oil used was 15 per cent by 
weight of the cement. ‘ 

The second sectioa, 77 feet in length, was the same as the first, except that a 
different brand of Portland cement was used. 

Section No. 8, which was 100.5 feet long, was the same as No. 1, excepting 
that a third brand of Portland cement was used and a cut-back petroleum resi- 
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due was added to the concrete to the amount of 18} per cent by weight of the 
cement. 

In the last section, 103.5 feet long, a fourth brand of Portland cement was 
used with the same cut-back oil as in the preceding section. 

In reviewing this work in January, 1911, the division lines between each day’s 
work were plainly apparent. Moreover, some cracks were visible and several 
cup-shaped depressions were noticed. 

Tor this work common labor cost $1.85 per nine-hour day; superintendent and 
foreman, $6; double teams, $4; concrete mixer, $35 per week; sand, $1.15 per 
cubic yard at the mixer; broken stone, $1.50 per cubic yard; and the cement is 
figured at $1.32 per barrel delivered. The costs per square yard were as fol- 
lows: Section No. 1, 89.83 cents; section No, 2, 85.28 cents; section No. 3, 101.7 
cents; and section No. 4, 101.7 cents.” 


MACADAM ROADS. 


Berea, Ky.—Chestnut Street, running west from the post office, was graded 
for 1,180 feet, 30 feet wide, and surfaced with stone. Work was begun on Sep- 
tember 24, 1910, and completed on December 20, 1910. 

Two thousand seven hundred and seventy-two cubic yards of earth were ex- 
cavated at a cost of 384.4 cents per cubic yard and the grade was reduced from 
5 per cent to 3.8 per cent. Two center drains of 4-inch vitrified tile, 180 and 360 
feet in length, respectively, were constructed in order to dtain the heavy yellow 
clay subsoil on which the road was built. The pipes were laid in crushed stone 
and the ends were turned into the ditches. In breaking up the old roadway, a 
traction engine with a rooter plow was used in some places. On a portion of 
the road, covering an extent of 1,686 square yards, the yellow clay subsoil was 
removed and a sub-base course of field stone, varying in depth from 15 inches 
to 6 inches, was laid in place. This treatment effectually prevented any further 
trouble with the subgrade. The macadam was placed in two courses. ‘The first 
course was 4 inches thick, varying in size from 3 inches to 1 inch, and was com- 
pacted under a 15-ton steam roller to a depth of 8 inches. The second course, 4 
inches in depth, varied in size from 2 inches to 1 inch, and was rolled until it 
was 38 inches deep, thus making a total depth of 6 inches of compacted macadam 
surface with a crown of three-fourths inch to the foot. The widening of the 
macadam from 14 to 30 feet commenced on November 22, 1910, but no steam 
roller was available to complete this part of the surfacing properly. ‘The vari- 
ous cost data in this work were as follows: Two thousand and fourteen square 
vards of finished macadam surface costing, for stone on the siding, 97.6 cents 
per cubie yard; for hauling, 37.2 cents per cubie yard; for spreading, 13.2 cents - 
per cubie yard; and for sprinkling and rolling, 3.1 cents per square yard. The 
unrolled surface of the road amounted to 2,097 square yards additional. The 
binder for this portion was not placed on the road, but 120 cubic yards were 
left in piles by the side of the road, together with 40 cubic yards of crushed 
stone for maintenance, which brought the total amount of stone purchased up to 
1,195 cubie yards. The average haul for stone, from the car to the road, was 
one-half mile. The first-course stone was limestone field stone for which the 
railroad haul was 19 miles. The surfacing stone was dolomite and limestone, 
hauled 27 miles by rail from the Sparks County quarry. The stone used in the 
sub-base was field stone and stone from the excavated roadbed. A total of 271.2 
cubic yards of field stone was purchased for this purpose, at a cost of 97.9 cents 
per cubic yard. In all, 4,111 square yards of surfacing were laid at a cost of 
91.5 cents per square yard, making tbe total cost of the road to the community 
$3,763.51, which is at the rate of $16,840 per mile. These costs are based on 
labor at $1.25 per day, teams at $3, and fuel at $2.40 per ton. 


Farts Ciry, Nesr.—The road improved at Falls City was the Barada Road 
running north toward Barada. Work commenced on November 30, 1910, but 
was suspended from December 3, 1910, until May 22, 1911, and the road was 
entirely completed July 5, 1911. The road runs through level country with a 
waxy gumbo subsoil and is 1,818 feet long. A width of 15 feet was surfaced 
with limestone on a gravel foundation to a depth varying from 7 to 8 inches 
when loose and with a compacted thickness varying from 4% to 64 inches, and 
the crown was finished three-fourths inch to the foot. The limestone was 


1 For further details on this work. see Office of Public Roads Circular No. 94. 
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shipped 75 miles by rail and hauled an average distance of 3 miles to the road. 
It possessed an excellent binding capacity and a fair wearing quality. The 
quantities and costs on this work were as follows: Nine hundred and forty-two 
cubic yards of gravel, $60.29; excavating the subgrade, $138.94; 727 tons of No. 
2 stone, $1.70 per ton; 159 tons of No. 3 stone, $1.20 per ton; 50 tons of No. 1 
stone, $2.30 per ton; 5 tons of No. 3 stone, $1.80 per ton; spreading, rolling, and 
sprinkling, $264.74; and shaping the subgrade, $94.40. 

The total cost of the road to the community was $2,797.40. This was the 
contract price of the road, for which the township furnished the rough grading 
in addition. The rate per square yard of finished surface was 88.6 cents for 
3,156 square yards, which makes a cost rate of $7,796 per mile. : 


KNOXVILLE, TENN.—The section of water-bound macadam was built at the 
same time as the bituminous-macadam section described under that title. It 
extended on Rutledge Pike from the end of the bituminous section to Lake 
Street and for 746 feet on Lake Street, where the width increased from 20 feet 
to 25 feet. The total surface was 4,063 square yards, including intersections. 

One 24-inch by 32-foot vitrified pipe culvert, one 8-inch by 386-foot cast-iron 
pipe culvert, and one 10-inch by 32-foot vitrified pipe culvert were installed. 
The work consisted in spiking up and reshaping the old road, after which a 
new macadam surface of soft limestone was put on. 

Unskilled labor was used at a cost of $1.35 per 10-hour day; double teams cost 
$3.50 per day; and roller and operator $3 per day. The limestone cost $1.20 
per cubic yard on the siding. The total cost of this work was $1,464, or 36 
cents per square yard, which is at the rate of $4,224 per mile of 20-foot road. 


GRAVEL ROADS. 


Pett Crry, ALA.—The work at Pell City, Ala., consisted in grading and sur- 
facing with gravel 2,800 feet of the Coosa Valley Road, about half of which 
was new location. Work was begun on May 16, 1911, and finished on June 21, 
1911. 

The finished gravel surface is 12 feet wide, with 5-foot earth shoulders. The 
road runs through hilly country, but the maximum grade was reduced from 
14.4 per cent to 6 per cent; 1,300 cubic yards of material were excavated and 
graded with plow, slips, and grader. The average haul was 400 feet, and the 
total cost of grading was $219.47. 

One reinforced-conerete bridge with 20-foot span was built, at a cost of 
$137.70. The chert gravel used for surfacing was donated in the pit, and ap- 
proximately 830 cubic yards were hauled and spread loose to a depth of 8 
inches, at a total cost of $176.55, or 21.2 cents per cubic yard. The average haul 
was one-half mile.- The gravel was dumped on boards, spread by hand in one 
course, and dressed with the grader. No roller was used, but travel compacted 
the gravel to about 7 inches. 

The costs per cubic yard were: Excavating and grading, 15.3 cents; digging 
the gravel, 7 cents; hauling the gravel, 11.9 cents; and spreading and dressing 
it, 2.3 cents. The total cost to the community was $561.82, or 15.05 cents per 
square yard, which is at the rate of $1,084 per mile. Laborers cost, per 10-hour 
day, $1; teams, which were owned by the town, with driver, $2 per day; and 
foreman, $2. The work comprised 3,733 square yards. 


Turee Mite Creex, ALA.—A section 700 feet in length of the Telegraph Road, 
running north from Mobile to Mount Vernon, was surfaced 16 feet wide with 
sandy gravel hauled 83 miles by rail from Jackson in Clarke County. The work 
began on February 13, 1911, and was completed on March 14, 1911. 

The road is upon an old causeway through swampy land and is underlaid 
with a fill of various materials, including sand, sawdust, clay, shells, and 
rubbish. It is entirely level and was finished to a total width of 18 feet. 

Two hundred and four cubic yards of gravel were placed on the road and 
rolled to a crown of one-half inch to the foot. The county furnished a 3-ton 
roller. The gravel had low binding value, but could be improved by inspection 
at the pit. The haul from the siding was three-fourths mile. The cost per 
eubie yard in place was $1.93. With labor at $1.50 per 9-hour day and teams 
at $4 per day the total cost to the community was $395.20, which is at the rate 
of 31.7 cents per square yard, or $2,979 per mile. The work comprised 1,247 
square yards. 
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Fort Coiniins, CoLo.—The road improved at Fort Collins was the College 
Drive on the grounds of the Coloradv Agricultural College. It was 2,330 feet 
long, graded te a 24-foot width und surfaced 16 feet wide with gravel. The 
work here began on July 8, 1910, and was finished on August 17, 1910. 

The surrounding country is rolling and the soil is a very porous clay loam 
with clay subsoil. It was necessary to excavate 1,522 cubic yards, which re- 
duced the maximum grade from 54 per cent to 4.8 per cent, at a cost of 24.8 
cents per cubic yard, making a total of $878.10. Two drains were necessary to 
earry irrigation ditches: One of 10-inch vitrified pipe, 40 feet long, at 28 cents 
per linear foot: and one of 12-inch vitritied pipe, 80 feet long, at 34 cents 
per linear foot. making a total cost for the pipe of $21.40. The labor in 
placing the above drains cost $12.10. The entire subgrade was shaped with a 
road-grader at a cost of $28.30. The gravel for surfacing was shipped by rail 
a distance of 12 miles; 1,000 cubic yards were purchased and cost as follows: 
At the pit, 5 cents per cubic yard; loading on car, 30 cents per ton; and freight, 
50 cents per ton. The total cost of the gravel on the siding was $1,425.23. In 
hauling the gravel from the siding the college teams were available part of 
the time, and 727 tons were hauled in this way at a cost of 16.6 cents per ton. 
When the harvest time came, it was necessary to let a contract for hauling 
the remaining gravel at 22 cents per ton, making a total cost of $339.09 for 
this work. Spreading, sprinkling, and rolling the gravel cost $125.05. The 
rolling was done with a 10-ton steam roller. Grubbing cost $14.50 and sur- 
veying $6.60, making a total cost to the community of $2,350.31, which is at 
the rate of 56.7 cents per square yard, or $5,266 per mile. The labor cost $2 
per day of 10 hours, teams $4 and $4.50 per day, and fuel $4.50 per ton. The 
work comprised 4,145 square yards. 


KaLaMazoo, MicH.—The road improved at Kalamazoo was a portion of the 
Richmond Road, running northeast from the township line a distance of 2 miles. 
The adjacent land varies from level to rolling and the soil from sandy to worn- 
out gravel. The work started on July 5, 1910, and was completed on August 
3, 1910. 

The road was graded to a width of 30 feet, while the subgrade was prepared 
to a width of 15 feet. Only a small amount of excavation was required, and 
this reduced the maximum grade from 3 to 1 per cent. Gravel of very good 
quality was obtained from a pit 23 miles from the road and cost 10 cents per 
load at the pit. Various other items of cost were as follows: Stripping the pit, 
0.1 cent per cubic yard; loading, 3.9 cents per cubic yard; hauling, 65.6 cents 
per cubic yard; spreading on the road, 0.9 cent per cubic yard; and harrowing, 
0.2 cent per square yard. The road was rolled with a horse roller at a total 
cost of $22, which is 0.18 cent per square yard. The gravel was deposited in 
two courses—the first course, 73 inches deep at the center and 4 inches deep at 
the edges, was compacted by rolling to 6 inches and 8 inches, respectively; and 
the second course, 5 inches deep at the center and 2 inches at the edges, com- 
pacted by rolling to 2 inches and 1% inches, respectively. The compacted surface 
was therefore 8 inches at the center and 43 inches at the edges. The total 
amount of gravel used was 3,959 cubic yards. 

The work on this road was done by county prisoners at a cost of 40 cents per 
10-hour day. Double teams cost $4 per day, and the total cost of the road to the 
community was $3,945.15, which is at the vate of 22.4 cents per square yard, or 
$1,972 per mile. The work comprised 17,613 square yards. 


STARKVILLE, Miss.—Work was begun at Starkville on August 1, 1910, and 
was completed on July 19, 1911. The road is an extension of Main Street, 
running east toward the State College. It was 7,000 feet in length and was 
graded to a width of 50 feet in the cuts and 45 feet in the fills. A sand-clay 
surface 28 feet wide was constructed for a distance of 6,840 feet. The necessary 
excavation amounted to 14,416 cubic yards, which cost $3,160.76, or 21.9 cents 
per cubic yard. The maximum grade was reduced from 6 to 4 per cent. Four 
cross drains were constructed, three of 12-inch tile and one of 24-inch tile. The 
total cost of this pipe and labor for constructing the drains amounted to $100.58. 
A total of 5,577 cubic yards of chert-gravel was purchased, costing on the siding 
$6,291.84, or $1.128 per cubic yard. This material was shipped 305 miles by rail 
and was hauled an average of 3;000 feet to the road, at a cost of 27.3 cents per 
cubie yard, making a total of $1,521.57. The spreading cost 4.3 cents per cubic 
yard, and sprinkling and rolling $514.29 for the entire work. The material was 
deposited in three courses, each course rolled by a 10-ton steam roller, and the 
total finished depth was 7 inches. The gravel was somewhat unsatisfactory. 
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owing to the presence of clay and foreign matter and its lack of uniformity in 
size. Additional items of expense on this work were as follows: Damages, 
$100; lumber and labor in building a fence, $37.27; moving graves, $10.75; and 
livery bill, $104.48. The total cost of the road was $12,288.91, which is at the 
rate of 67.4 cents per square yard, or $9,486 per mile. These figures are based 
on labor costing $1 and $1.25 per 10-hour day and teams at the rate of $3 and 
$3.50 per day. The work comprised 18,240 square yards of finished surface. 


ARLINGTON, Tex.—A portion of the Arlington-Webb Road, running east from 
Center Street toward the Cedar Hill Road, 6,928 feet long, was graded and sur- 
faced with gravel. The work was commenced on February 21, 1910, with the 
culverts, and the surfacing was completed on August 6, 1910. The road runs 
through rolling land with a black, waxy prairie subsoil. The local authorities 
furnished the following machinery: One single-team grader, one three-team 
grader, one 5-ton horse roller, one turning plow, one road plow, one railroad 
contractor’s plow, and one homemade watering tauk with sprinkling attach- 
ment. The excavating amounted to 6,407 cubic yards and cost $2,442.18, of which 
$29.30 is chargeable to culvert excavation, $77.40 to bridge excavation, and 
$517.90 to ditching. The grade was reduced 0.3 per cent in a maximum grade 
of 4 per cent, and the road was graded 28 feet wide in the cuts and 20 feet 
wide in the fills.) Three reinferced-concrete culverts and one reinforced-con- 
crete bridge of 16-foot span were necessary. Details of the culvert work were 
as follows: Culvert No. 1, 2 feet 6 inches by 3 feet by 21 feet 4 inches; culvert 
No. 2, 3 feet by 4 feet by 21 feet 4 inches; and culvert No. 3, 3 feet by 3 feet 6 
inches by 21 feet 4 inches. One bridge was built with 53-foot abutments and 
a span of 21 feet 8 inches. ‘The total cost of the above culverts and bridge, 
including excavation, material, and labor, was $1,624.50. One thousand nine 
hundred and seventy-four cubic yards of gravel were used, which, at 95 cents 
per cubic yard at the railroad siding, amounted to $1,894.77. Of this amount 
212 cubic yards were used for concrete. Unloading the gravel from the train 
cost $536.50; hauling to the road, $860.25; spreading, $173.16; and patching, 
dressing, and sprinkling, $40.25. The gravel was deposited in three courses, 5 
inches, 3 inches, and 8 inches, respectively, when loose, and was compacted 
by rolling to 4 inches, 2 inches, and 6 inches, respectively, leaving a total 
finished gravel depth of 12 inches. The cost of rolling the gravel was $225.22. 
The crown was made 1 inch to the foot, and the width surfaced was 14 feet 
for 3,400 feet and 12 feet for 3,528 feet, with shoulders making a 20-foot road- 
way. Additional items of expense on this road were as follows: Rolling the 
subgrade, $18.27; engineer’s nelper, $11.25; livery bill, $254.50; and miscel- 
laneous supplies, tools, etc., $30.35. 

The total cost of this road to the community was $8,233.95, which is at the 
rate of $6,175.46 per mile, or 82.4 cents per square yard, including the cost of 
reinforced-concrete culverts and bridges. These figures were based on a labor 
cost of $1.50 for a 10-hour day, and foreman, with team, $3 per day. The work 
comprised 9,993 square yards. 


CentER, Tex.—A gravel road, 1,000 feet long and 15 feet wide, was built 
on the Shelbyville Road, running east from Center toward Shelbyville. _The 
work commenced on July 8, 1910, and was finished on September 10, 1910. The 
surrounding country is rolling and the subsoil is alternately sand and clay. 
The grading was 386 feet wide throughout and required the excavation of 229 
cubic yards at a cost of 20 cents per cubic yard, reducing the maximum grade 
from 4 per cent to 3. The work was done with two farm plows and four No. 
2 slip scrapers. The road was shaped with a road machine, and 4-foot clay 
shoulders, averaging 6 inches deep, were constructed on either side to hold the 
gravel. Shaping the subgrade cost $16.10 and building the clay shoulders, 
$32.48. The gravel for this work was hauled by rail 145 miles and cost, on the 
siding, $1 per ton. A total of 398 yards was delivered, one half of which was 
unloaded by shovels over the side of the cars at a cost of 8 cents per ton and 
the other half was dumped from side-dump cars at a cost of 1 cent per ton. 
One hundred and ninety-eight tons of the gravel were screened by hand, through 
dash screens, yielding 50 per cent of screened material, which cost 25 cents 
per ton. Loading this into the wagons cost 3 cents per ton. The average haul 
to the road for the gravel was 800 feet, and the cost was 174 cents per ton. 
The gravel was deposited in two layers. The first course of unscreened material 
was 6 inches thick and was compacted by traffic. Four inches of the screened 
material, averaging in size from 14 inches to one-fourth inch, were then added, 
and the road was given a crown of three-fourths inch to the foot. The cost of 
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spreading the gravel by hand was 38.6 cents per ton. Other cost items of this 
road were as follows: General expenses, $10, and foreman, $65.55. 

The total cost of the road to the community was $642.85, which is at the rate 
of 32.6 cents per square yard, or $3,875 per mile. This is based on a labor cost 
of $1.50 per 10-hour day and teams at $3.50 per day. The work comprised 1,667 
square yards. 

SAND-CLAY ROADS. 


MosiLr, ALtA.—The work here consisted in grading and building a sand-clay 
surface on the Lott Road, running northwest from Mobile toward Georgetown. 
The surrounding country is hilly. The construction commenced on March 15, 
1911, and was completed on April 1, 1911. 

The grade was reduced from a maximum of 6 per cent to 4. Two thousand 
four hundred and fifty feet were graded to a width of 28 feet in the cuts and 
20 feet in the fills. The work required 860 cubic yards of excavation, which 
cost, with an average haul of 200 feet, 88.8 cents per cubic yard, or a total of 
$139.84. Four pipe culverts were built at a total cost of $70.56. 

The surface material was a heavy, sandy clay, and was applied 16 feet wide, 
with 1-foot shoulders, and 6 inches deep, with a crown of one-half inch to the 
foot. A split-log drag was the only machine used in finishing the road. The 
clay was hauled approximately a quarter of a mile. It had low binding value, 
but good wearing qualities. The cost of hauling, including loading, was 43.3 
cents per cubie yard, and the cost of spreading, 5.9 cents per cubie yard, making 
a total of $349.11 for placing 708.5 cubic yards. The cost of shaping the sub- 
grade was $32, which was 0.7 cent per square yard for the portion which re- 
quired shaping. For a distance of 550 feet no treatment was required, except 
patching the depressions. The surface was hard, sandy soil. The total length 
surfaced was 8,000 feet. The-total cost to the community was $593.01, which 
is 11.1 cents per square yard, or $1,042 per mile. Labor for a 9-hour day cost 
$1.50, and teams with a driver, $4. The work comprised 5,342 square yards. 


VERNON, Fra.—Work was begun on August 4, 1910, on the sand-clay road 
running northeast from Vernon toward Chipley and was finished on September 
2.1910. The road runs through rolling country with a sandy top soil underlaid 
with clay. One mile of road was graded to a width of 30 feet, and the first 
1,700 feet surfaced 30 feet wide, while the remainder of the road was surfaced to 
a width of 16 feet. 

The earth excavation was done with plow and picks and handled with drag 
and wheel-scrapers. Twenty-four hundred cubic yards were excavated, with an 
average haul of 200 feet, at a total cost of $862.15, or 15 cents per cubic yard. 
The grade was reduced from a maximum of 6 per cent to 24. Deep fills were 
made in layers about 1 foot in thickness, which tended to avoid the settling 
incidental to the use of scrapers. One 4-horse grader borrowed from the 
town of Chipley was also available for the work. Shaping the subgrade was 
partly included in the cost of excavation, but in addition $43.12 was expended. 
Three cypress culverts were built, two of which were log culverts 55 feet long 
and cost $34.50. The third culvert was a box culvert 10 inches by 24 inches by 
35 feet, in which 200 feet b. m. of sawed cypress were used with a total cost 
of $7. Eight hundred and fifty-six cubic yards of clay were applied to a depth 
of 6 inches and were mixed with the sandy subgrade and compacted by the 
traffic to a depth of 4 inches. The road was shaped with a crown varying 
from 14 inches to 1 inch to the foot. 

The total cost of this road to the community was $860.26, which is at the 
rate of 7.1 cents per square yard or $860 per mile. These figures were based 
on labor at the rate of $1.50 per 10-hour day, teams without drivers at $2 
per day, and foreman’s wages, $3 per day. The work comprised 12,031 square 
yards. 


CHALYBEATE Sprincs, Ga.—This work consisted in grading and surfacing 
with sand and clay 2,100 feet of the Manchester Road, which runs through the 
hilly land west from Chalybeate Springs. Two hundred feet additional were 
also graded. Construction commenced on July 22, 1910, and was completed on 
August 19, 1910. 

One thousand seven hundred and fifty-two cubic yards of excavation were 
required, which reduced the grade from 10 to 7.14 per cent. The cost of ex- 
cavation was 8.8 cents per cubic yard, with an average haul of 350 feet. The 
subsoil is mostly red and mica clay. The work was done with a plow, six wheel 
scrapers, and a road machine. 
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Excellent sand for the surface was obtained at an average haul of seven- 
eighths of a mile and was put on 16 feet wide. The disk harrow was used to 
mix the sand with the clay subsoil, and, since from stations 0 to 9 the subsoil 
elay contained an excess of mica, a more suitable clay from other portions of 
the work, amounting to 88.8 cubic yards, was used. The sand was placed 7 
inches deep and compacted to about 53 inches. Sand to the amount of 444.4 
cubic yards was used, at a cost of 40.5 cents per cubic yard, in place. The 
total cost for harrowing and dragging was $8.15. An oak bridge with a 16-foot 
span cost $29.58. The road was finished with 3-foot shoulders, and its total 
cost to the community was $650.52, or 17.4 cents per square yard, which is at 
the rate of $1,561.25 per mile. The work comprised 3,733 square yards. The 
labor on this work was done by prisoners and cost 50 cents per day of 10 
hours. Mule teams cost $1 per day. 


HASTMAN, GAa.—The work of grading and surfacing 6,200 feet of a 30-foot 
roadway was begun here on December 5, 1910, and completed on January 5, 
1911. The road was the Rhine Road, running southwest from Eastman. The 
surrounding country is rolling and the subsoil is alternately sand and clay 
and was suitable for surfacing. The excavation was done with a loosening 
plow and small tools, and the hauling was done in slat-bottomed wagons for 
an average distance of 500 feet. The cost of excavation was 9.8 cents per cubic 
yard for 5,895 cubic yards. The maximum grade was reduced from 10 to 4 
per cent. Seven 380-foot corrugated pipe culverts (either 16, 18, or 24 inches 
in diameter) were required at a total cost of $272.94. Spreading the entire 
surface material cost $74.79, or 1.4 cents per cubic yard. Two road drags 
and one road machine were used on the work. The crown was finished 
three-fourths inch to the foot. The labor was done by prisoners and cost 36 
cents per day. Mule teams cost 45 cents per day. These figures include 
guards, medical attendance, food, and clothes. The total cost to the com- 
munity was $848.94, which is at the rate of 4.1 cents per square yard, or 
$722.92 per mile. The work comprised 20,706 square yards. 


LumBer City, GA.—This is a mile section of the McArthur Road, running 
northeast from the city, and was started on October 6, 1910, and was finished 
on November 16, 1910. The road was graded 24 feet wide and surfaced with 
sand-clay coustruction to a width of 16 feet. It runs through rolling country 
and has a sandy subsoil throughout. It is an entirely new location and replaces 
an old winding trail formerly almost impassable in dry weather, especially 
for motor traflic, on account of the unusually loose character of the sandy top- 
soil. The road is very nearly straight. A total of 1,538 cubie yards of exca- 
vation was done, for which a road grader was used. ‘The grading cost 11.1 
cents per cubic yard, making a total cost of $171.40. The old grade of 9 per 
cent was reduced to 4 per cent. A 16-inch corrugated metal culvert, 24 feet 
long, was built at station 15. The end walls for this culvert were constructed 
of brick laid in lime mortar and were 8 feet by 3 feet by 1 foot. The culvert, 
with labor, cost $25.50, and the end walls, $6.20. The subgrade was shaped 
at a cost of 0.8 cent per square yard, making a total of $73.03. The material 
used for surfacing was a natural mixture of sand and clay of good grade. 
Two thousand one hundred and fifteen cubic yards of this material were used 
and the average haul to the road was 3,000 feet. The surfacing was placed 
8 inches thick and compacted to 6 inches. The unit cost of the surfacing 
material was as follows: Loading at the pit, 14 cents per cubie yard; hauling, 
124 cents per cubie yard; and spreading, 4.8 cents per cubic yard. Incidentals 
amounted to $62.29. The total cost of the mile of road to the community 
was, therefore, $1,000.90, which is at the rate of 10.6 cents per square yard. ’ 
An interesting feature of this work was the teams furnished free of cost by 
the citizens. The labor costs were $1.25 per 10-hour day for free labor and 60 
cents per day for convicts. Prison camp teams cost 75 cents per day. The 
work comprised 9,887 square yards. 


REIDSVILLE, GA.—Work began here on June 1, 1911, and was finished on July 
1, 1911. The road is the Claxton Road, running through slightly rolling coun- 
try northeast from Reidsville. One mile of road underlaid with sand and sandy 
loam was graded 30 feet wide and surfaced 16 feet wide with sand-clay con- 
struction, and, with 4-foot shoulders, cost $449.15. The work was done with 
a road machine, plow, wagons, and small tools. Two corrugated metal pipe 
culverts were built, one 18 inches by 22 feet and one 15 inches by 30 feet, at a 
cost of $26.70 and $32.10, respectively. Two thousand and sixty cubic yards of 
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clay and 810 cubie yards of sand were used, the unit costs of which were as 
follows: Stripping the clay pits, 6.7 cents per cubic yard; loosening, 1.38 cents; 
loading, 1.8 cents; hauling to the road, 5.5 cents; spreading, 0.81 cent; loading 
the sand, 0.9 cent; hauling to the road, 4.8 cents; and spreading, 0.3 cent. Fur- 
ther costs were: Shaping the roadbed, 80 feet wide, $25.81; harrowing, $3.64; 
foreman, $49.50; guards for prisoners, $69; and clearing the right of way, $9. 

The total cost of this road to the community was at the rate of 4.75 cents per 
square yard, or $449 per mile. These figures are based on a labor cost of 30 
cents per 10-hour day for prisoners, $1.80 for county teams, $8 for foreman, and 
$1.50 for guards. The work comprised 9,387 square yards. 


WASHINGTON, Ga.—This was the Lexington Road, running northwest toward 
Lexington. The work began here on May 15, 1911, and was completed on May 
23, 1911. The road runs through hilly land and the subsoil is red clay. The 
road had been graded and cross-drains had been built by the county. 

One thousand six hundred and forty cubie yards of topsoil were obtained 
from adjacent fields located along the road. The material contained some stone 
which was raked out after dumping and kept in the bottom of the surface 
course. The surfacing was spread 8 inches thick and compacted by traffic to 
G inches. It was made 15 feet wide with 44-foot shoulders. The costs on this 
work were as follows: Surface material, $387.50; hauling for 1,800 feet, 4.32 
cents per cubic yard; loading, 0.88 cent per cubic yard; spreading, 0.26 cent 
per cubic yard; shaping the subgrade with a road machine, $5.85; shaping with 
a drag, $1.80; foreman’s wages, $21.25; and guards’ wages, $22.50. 

The total cost of the road was $177.55, which is at the rate of 2.3 cents per 
square yard, or $204 per mile. Prison labor cost 30 cents per day of 10 hours; 
teams owned by the county, $1.20 per day; foreman, $2.50; and guards, $1.56 
per day. The work comprised 7,607 square yards. 


MULLINVILLE, Kans.—Work on the road running north from Mullinville 
toward Kingsley was started on October 17, 1910, and completed on November 
25, 1910. The adjacent land is hilly and the soil sandy. Three thousand six 
hundred and thirty-five cubic yards of excavation were required, with @ 
maximum cut of 64 feet and an average haul of 225 feet. The maximum grade 
was reduced from 11 to 6 per cent, and a total length of 4.460 feet was graded. 
This excavation cost 11.2 cents per cubic yard. The road was graded 24 feet 
wide. It was prepared for a distance of 3,640 feet for surfacing 14 feet 
wide, and on this were placed 1,758 cubic yards of clay hauled from a pit 
an average distance of 2,340 feet. The cost of hauling this clay was 31.4 cents 
per cubic yard, and the cost of spreading it, 1.6 cents per cubic yard. The 
clay was placed on the roadbed 12 inches deep at the center and 10 inches at 
the sides, and was thoroughly mixed and compacted by traffic to a depth of 10 
inches at the center and 8 inches at the sides, with a crown of one-half inch 
to the foot. The roadway was given 5-foot shoulders, making a total finished 
width of 24 feet. Other items of expense on this road were: Shaping the 
subgrade, $23.20, and stripping the clay pits, $41.70. The total cost of the road 
to the community was $1,045, which is at the rate of 18.4 cents per square yard 
for the finished surface, or $1,425.75 per mile. Labor cost $1.80 for a 9-hour 
day, and teams, with driver, $3.60 per day. The work comprised 5,662 square 
yards. 

Wicuita, KaNs.—The work here consisted in the improvement of Thirteenth 
Street, running west from the city for a distance of 2,640 feet. The adjacent 
land varies from level to a gently rolling surface with a sandy-loam subsoil. 
The work was begun on September 16, 1910, and was completed on October 

0, 1910. ; 

; Excavations were made to the extent of 950 cubic yards and the maximum 
grade was reduced from 4 to 2 per cent. The excavation cost 15.5 cents per 
cubie yard, with an average haul of 400 feet. The road was graded to a width 
of 36 feet and a 16-foot subgrade was shaped for surfacing, at a cost of 6 cents 
per square yard. One 18-inch corrugated metal culvert, 32 feet long, cost $15.20 
complete. 

: feats of 950 cubie yards of sand and gumbo was hauled for an average of 
5.000 and 1,160 feet, respectively. The sand was from the bed of the Big 
Arkansas River, while the gumbo was obtained from draws adjacent to the 
work. This material cost as follows: Hauling and spreading, per cubic yard, 
36.2 cents; mixing, $9.25; and rolling with a 14-ton roller, $4.50. The cementing 
power of the gumbo varied. For 250 feet the gumbo was spread 6 inches deep 
and 4 inches of sand were mixed with it; the remainder of the surfacing was 
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done with 9 inches of gumbo and from 1 to 2 inches of sand. About 400 feet 
of the road required no surface treatment. The teaming and rolling compacted 
the surface material to a thickness of 7 inches. 

The machinery used on this work included 2 road graders, 1 drag, 6 drag 
scrapers, and 8 wheel scrapers. Labor cost $2 per 8-hour day and teams $4 
and $4.50. The total cost to the community was $667.45, which was at the rate 
of 14.2 cents per square yard or $1,384.90 per mile. The work comprised 4,693 
square yards. 


CorFEEVILLE, Miss.—This is a section 1 mile long of the Grenarda Road, run- 
ning west toward Grenarda. The work was begun on February 3, 1911, and 
finished on April 13, 1911. The road runs through slightly billy country and is 
underlaid with sand and clay. Seven lines of cross drains of 15 and 24 inch 
vitrified pipe were required. Each pipe culvert was finished with end walls 
of brick laid in cement mortar. A road machine and 8 drag scrapers were used 
in the excavation, which amounted to 3,410 cubic yards and cost 20.8 cents 
per cubic yard. The grade was reduced from 14.2 per cent to 7.8 per cent, and 
the road was graded 24 feet wide for the first half mile and 22 feet wide for 
the remainder of the distance. The average length of the haul for the exca- 
vation was 200 feet. One hundred and forty-eight cubic yards of sand were 
hauled at a cost of 42 cents per cubic yard and spread on the road at a cost 
of 4.7 cents per cubic yard. The sand and clay were mixed with a harrow. The 
cost of the items entering into the construction of the culverts was as follows: 
1074 feet of 15-inch vitrified pipe, $29.02; 125 linear feet of 24-inch vitrified 
pipe, $93.75; labor and hauling, $22.15; 8,400 brick, $54.60; 60 sacks of cement, 
$30; hauling, $8.45; and masons and helpers, $51.70. 

The total cost of this road to the community was $1,289.41, which is at the 
rate of 13.7 cents per square yard. The labor cost $1 per day of 10 hours and 
teams $2.50 per day. The work comprised 9,387 square yards. 


GuLrport, Miss.—The work was commenced here on October 6, 1910, and was 
completed on November 12, 1910. The road is the Harrison County race track, 
one-half mile in length, and was graded aud surfaced with sand clay 50 feet 
wide. The surrounding country is level and swampy. ‘The subsoil presented 
swamp conditions with heavy vegetable mat, hummocks, and sand. One 12-inch 
box culvert was built to drain the oval within the track. Earth was axcavated 
to the amount of 4,500 cubic yards at a contract price of 35 cents per cubic yard, 
making a total of $1,575. Shaping the subgrade cost $60.85. The surface was 
finished with a 0.5 per cent grade. The grading was done with 1 grader, 4 
drag scrapers, 3 wheel scrapers, and wagons. It required 1,759 cubic yards of 
clay, which were obtained at Soucier, 19 miles north of Gulfport. The clay was 
taken out with a steam shovel and loaded on the ears, and a total of 99 cars 
were used at a cost, on the siding, of $891. The charge for the clay was $4 per 
car plus $5 for freight. Hauling from the car to the road cost 49.5 cents per 
cubie yard, and spreading 24.4 cents per cubic yard, making a total cost of the 
material, per cubie yard in place, of $1.25. The track was finished with a drag 
and rolled with a 7-ton horse roller. Rolling and dressing cost $117. 

The total cost to the community was $3,560, which is at the rate of 24.3 cents 
per square yard, or $7,120 per mile for a 50-foot road, which is equivalent to 
$2,278 per mile for a 16-foot road. These costs are based on labor at $1 per 
day of 10 hours, and on teams without drivers, at $3 per day. The work com- 
prised 14,667 square yards. 


ELIZABETH City, N. C.—The work commenced here on July 5, 1910, and was 
finished on July 28, 1910. The road improved was the Norfolk Stage Road, 
running northeast from Elizabeth City toward Norfolk. The adjacent land 
is generally level, with some bottom land. The subsoil was loamy sand 
and fine sand with silt. The road improved was 1 mile in length, graded to 
a width of 30 feet in the cuts and 24 feet in the fills. One steel grader, 1 
dump wagon, and four 2-wheel dump carts were furnished by the local authori- 
ties. No clay suitable for sand-clay construction could be found in this vicinity, 
although an extensive search was made, and consequently the material found on 
the road was used to construct the surface, with the exception of a section 200 
feet long, which was spread with heavy silt-bearing sand hauled about three- 
fourths mile. This treatment was somewhat in the nature of an experiment. 
Two wooden culverts were built at a cost of $50.20. The total amount of exca- 
vation was 1,208 cubic yards and cost 21.6 cents per cubic yard. The grade 
was reduced from 8 per cent to a maximum of 1 per cent. 
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The total cost of the road to the community was $311.20, which is at the rate 
of 3.51 cents per square yard for the finished surface, or. $311.20 per mile. 
Prison labor cost 60 cents per 10-hour day per man, and teams cost $1 per day. 
The work comprised 9,400 square yards. 


MoREHEAD City, N. C.—Work began at Morehead City on June 12, 1911, and 
was completed on June 25, 1911. The road is the Mansfield Road running west 
toward Newbern and extends through level country with a very sandy sub- 
soil. A total of 1,200 feet was graded 380 feet wide and surfaced with sand 
clay 14 feet wide with 8-foot shoulders. The maximum grade was reduced 
from 1 per cent to 0.5 per cent, and the work was done with a 2-horse road 
machine, carts, and small tools. The charge for this grading is included in the 
surfacing of the subgrade, which cost $36.20. Three hundred and eleven cubic 
yards of clay were hauled from a pit for an average of two-thirds of a mile, and 
were spread to a depth of 6 inches. The road was finished with a crown three- 
fourths inch to the foot. The unit costs of the clay were: Loading, 11 cents 
per cubic yard; hauling, 19.3 cents; spreading, 2.1 cents; and stripping the 
clay pit and constructing the approach, $23.20. 

The total cost of the work was $223.45, which is at the rate of 11.9 cents per 
square yard, or $982.08 per mile. The work comprised 1,866 square yards. 


WILLIAMSTON, N. C.—This work was begun on April 17, 1911, and was finished 
on May 24, 1911. The improvement is a section of the Hamilton Road run- 
ning northwest and lies in a rolling country with a soft, sandy subsoil. A 
distance of 4,000 feet was graded, 3,000 feet of which were surfaced with sand 
clay to a width of 16 feet, and finished with 4-foot shoulders. It was necessary 
to excavate 3,471.2 cubic yards at a cost of 23.1 cents per cubic yard. This 
work was done with a grader and five drag slips. One reinforeed-concrete 
culvert, 2 feet 2 inches by 2 feet 6 inches by 26 feet, was built at a cost of 
$100.31. Brick abutments for a wooden deck culvert cost $227.56. Two vit- 
rified-clay pipe culverts of 18-inch pipe, 25 feet long, and a 12-inch pipe, 26 
feet long, cost $50.77. The pipe culverts were finished with brick end walls. 
There were 622 cubic yards of surface material hauled at a cost of 39.4 cents 
per-cubic yard and spread for 1.6 cents per cubie yard; shaping the subgrade 
cost $32.75; and the total cost of the road was $1,468.81, which is 27.5 cents per 
square yard, or at the rate of $2,584 per mile. These figures apply both to the 
5,333 square yards surfaced and to 1,000 feet of unsurfaced grading. They 
are based on labor at $1 per day of 10 hours, and teams, without drivers, at 
$2.50 per day. 


Witson, N. C.—Work began at Wilson, N. C., on May 17, 1911, and was com- 
pleted on June 23, 1911. The road is the Raleigh Road running west through 
comparatively level country and underlaid with clay. Four thousand three 
hundred feet were graded to a width of 34 feet in the cuts and 26 feet in the 
fills, and surfaced with 16 feet of sand-clay mixture and 5-foot shoulders. A 
2-horse grader was used for this work. Three tile culverts were required, 
two 12 inches and one 15 inches in size. These culverts were finished with 
brick end walls and, in addition, 1 culvert was repaired, lengthened with 6 
feet of 15-inch tile, and brick end walls were built; 1,387 cubic yards of earth 
were excavated, of which 420 cubic yards were hauled an average distance of 
310 feet. The excavation cost 15.7 cents per cubic yard or a total of $218.68. 
The grade was reduced 0.5 per cent from a maximum of 5 per cent. The sur- 
facing material was obtained from a pit 14 miles from the road, and cost as 
follows: Stripping and loading, 13.8 cents per cubic yard; hauling, 49.1 cents 
per cubic yard; and spreading, 0.8 cent per cubic yard. This material was 
mixed with a disk harrow to a depth of 8 inches at a cost of $29.65. Additional 
items of cost on this road were as follows: Preparing the subgrade, $8.35; 
final shaping and incidentals, $27.56; drainage ditches, $18.97; end walls for 
the culverts, $33.02; culvert pipe, $97.40; and labor for this, $3.29. 

The total cost of the road to the community was $1,228.29, which is at the 
rate of 16 cents per square yard, or $1,508 per mile. Prison labor cost 60 cents 
per 10-hour day; 1-horse teams, owned by the county, 60 cents; 2-horse teams, 
$4; and 4-horse teams, $8 per day. The work comprised 7,644 square yards. 


CARNEGIE, OKLA.—The road runs north toward Alfalfa, through rolling coun- 
try for a distance of 9,800 feet, and the subsoil is alternately sand, loam, clay, 
and mixtures of these in varying proportions. The work was commenced on 
March 6, 1911, and was completed on April 28, 1911. The entire job was let toa 
contractor on a unit price basis. The road was graded to a width of 24 feet and 
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all but 1,000 feet was surfaced 14 feet wide with a sand-clay mixture. Grading 
amounting to 3,352 cubic yards was done with a road grader, 9 wheel scrapers, 
and 8 slips. The grade was reduced from 8 per cent to 5 per cent. The average 
‘excavation haul was 200 feet, and the cost was 8.8 cents per cubic yard. Five 
concrete culverts and 1 concrete bridge were constructed. ‘The contract price 
for the bridge, which was 12 feet by 16 feet, was $474. Additional unit costs on 
this work were: Shaping the subgrade, 0.27 cent per square yard; concrete for 
the culverts, $682.82; loading 3,156 cubic yards of surfacing material at 3.4 
cents per cubie yard, $112.40; hauling, at 22.1 cents per cubic yard, $698; spread- 
ing, at 3.22 cents per yard. $104.80; roiling, $38.25; ditches, $4.40; miscellaneous 
items, $135.55; superintendence, $273; and repairs and incidentals, $23.80, making 
an actual total cost of $2,407.27, except for the transportation of the contractor’s 
outfit. The contractor was paid $2,786.61. The 8,800 square yards of surfaced 
road cost 20.84 cents per square yard, which includes the 1,000 feet graded, but 
not surfaced. This is at the rate of $1,912 per mile. The labor cost $1.60 for an 
S-hour day, and teams, $2,80 per day. 


CorRDELL, OxiaA.—This improvement was on the State Road, running west 
toward the county line, and was 5,000 feet long, of which 4,500 feet were sur- 
faced 16 feet wide with sand-clay construction. The work began on May 5, 1911, 
and was completed on May 13, 1911. The road runs through level country and 
is underlaid with black loam and sand. It was necessary to excavate 500 cubic 
yards of material at a cost of $12.10, and shaping the road cost $9.45. A sand- 
clay mixture was spread over an extent of 2,666 cubic yards to a depth of 6 
inches. Excavating, hauling, and spreading the material cost $160; and 
charges for superintendence, guards, warden, sergeant, and the camp amounted 
to $246.36. 

The total cost of the road was $466.32, which is 5.8 cents per square yard, or 
at the rate of $546 per mile. Eight thousand square yards of finished surface 
were improved, together with a portion graded, but not surfaced. Prison labor 
cost 18 cents and teams 85 cents per day of 9 hours. 


AIKEN, 8. C.—Construction began here on October 18, 1910, and was completed 
on November 10, 1910. The work consisted in surfacing with a sand-clay mix- 
ture a section 5,255 feet long and 30 feet wide on the Montmorency Road 
running northeast from Aiken city limits. Three hundred and fifteen cubic 
yards of earth were excavated at a cost of 14 cents per cubie yard, and 1,000 
cubic yards of clay were removed from ditches at the sides of the road at a cost 
of 11.1 cents per cubie yard. This clay material was used for surfacing and 
cost 0.04 cent per cubic yard to spread. The clay and sand were mixed with a 
disk harrow and the road was rolled with a 2-ton horse roller. The surface was 
given a crown of one-half inch to the foot and was compacted to 8 inches in 
depth. One 10-inch vitrified-pipe culvert, 30 feet long, with 5-foot ends, was 
built at a cost of $28.86. The maximum grade was reduced from 10 per cent on 
the o]d road to 1 per cent on the new road. The surrounding country is level 
and the subsoil is mostly sand, intermixed with clay, and worked up with the 
material from the side ditch into a good surface. The following machinery 
was available for this work: One road machine, one cutaway disk harrow, one 
spike-tooth harrow, one hardpan plow, one side-hill plow, one split-log drag, 
and one 2-ton roller. Among the items of cost on this work were: Back-filling 
the side ditch, $40.07; plowing, harrowing, and grading, $81.42; grading and 
clearing, $28.92; and rolling, $15.98. The total cost to the community was 
$391.10, based upon prison labor at 40 cents per day and double teams, with 
driver, at $1 per day. This is at the rate of 2.33 cents per square yard, or 
$391.10 per mile. The work comprised 16,750 square yards. 


ALLENDALE, S. C.—The work commenced here on October 29, 1910, and was 
completed on November 16, 1910. ‘Three thousand and seventy feet of the 
Matthews Bluff Road, running southwest from Allendale, were graded and sur- 
faced with a sand-clay mixture to an average width of 22 feet. It was neces- 
sary to excavate 350 cubic yards and this reduced the maximum grade from 4 to 
1 per cent. The average excavation haul was 1,000 feet, and the cost per cubic 
yard was 12 cents. The total cost of shaping the subgrade was $6.50. The 
road runs through level country and the soil is very sandy. Below the sand is 
found a layer of clay, which was excavated from the ditches and placed on the 
road at a cost of $132.75. Mixing the clay with the sand cost $35.50, and back- 
filling the ditches with surface sand cost $19. The depth of the surfacing was 
10 inches, but it was compacted by traflic to 8 inches. The road was given a 
crown of one-half inch to the foot. The machinery used on this job was 1 
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road grader, 4 wheel scrapers, 1 cutaway disk harrow, 1 clay plow, 1 turning 
plow, and 1 spike-tooth harrow. The total cost of this road to the community 
was $252.75, which is at the rate of 38.6 cents per square yard, or $435 per mile. 
These figures are based on prison labor at 50 cents per day and county teams at 
75 cents per day. The work comprised 7,845 square yards. 


DarLinGToN, S. C.—The work at Darlington, S. C., was begun on June 27, 
1910, and finished on July 9, 1910. It thus falls partly within the preceding 
fiscal year. The road was the Darlington-Florence Road and was graded to a 
length of 3,780 feet an average of 25 feet wide. All but the last 100 feet was 
surfaced 20 feet wide with sand-clay construction, of which 2,045 cubic yards 
were used. This material was obtained near the road and cost $127.25. Four 
pipe culverts were built at a cost of $52.70. Clearing, grubbing, and grading 
the road cost $90. 

The total cost of the road to the community was $269.95, which is at the 
rate of 3.8 cents per square yard, or $887 per mile. Prison labor cost 50 cents 
per 10-hour day and mule teams 75 cents per day. The work comprised 8,178 
square yards. 


Hampton, S. C.—For a distance of 500 feet on the Estelle Road, running 
south from Hampton, a sand-clay wearing surface was built. The construc- 
tion commenced on August 13, 1910, and was completed on August 17, 1910. 
In addition to the sand-clay surfacing, 1,000 feet were graded 30 feet wide. 
The local authorities furnished a grading machine, two wheel scrapers, and four 
2-wheel dump carts. No grading was done, but the road was shaped at a 
cost of $20, and 179 cubie yards of sand-clay material, costing 19 cents per 
cubic yard in place, were used. A force of 23 prisoners, costing 35 cents per 
day per man for a werking day of 12 hours, was used on this road. Teams 
cost 50 cents per day. The total cost of the road to the community was 
$54, which is at the rate of 6.1 cents per square yard, or $429.10 per mile. 
This expenditure includes the unsurfaced grading. The work comprised 889 
square yards. 


KINGSTREE, 8S. C.—This road is the Johnsonville Road, running east toward 
Johnsonville. The road is 800 feet long, runs through level country, and is 
underlaid with sand. The work commenced on April 6, 1911, and was finished 
on April 13, 1911. No excavating was done, but a sand-clay mixture was 
applied for a width of 20 feet, with 23-foot shoulders. Clay to the amount of 
345 cubic yards was dug from a pit at a cost of 33 cents per cubic yard, hauled 
an average distance of one-half mile for 23.5 cents per cubic yard, and spread 
for 1.8 cents per cubic yard. Shaping and mixing cost $6.20, while spreading 
the sand and dragging the road cost $5.90. The total cost of the road was, 
therefore, $112.10, which is at the rate of 6.8 cents per square yard, or $739 
per mile. 

This road was constructed for the purpose of demonstrating the best methods 
for securing a proper sand-clay mixture by the use of the disk harrow and in 
order to introduce the use of the split-log drag. 

The above figures were based on prison labor at 5 cents per hour, teams at 
10 cents per hour, and foreman at 20 cents per hour. The work comprised 
1,777 square yards. 


Kinesrree, 8S. C.—Work on surfacing with a sand-clay mixture 400 feet of 
the Charleston Road, running north toward Lake City, began here on April 10, 
1911, and ended on April 138, 1911. The road was finished to a width of 20 
feet, with 24-foot shoulders, at a cost of $41.80. The cost was 47 cents per 
square yard, or at the rate of $552 per mile. The work comprised 885 square 
yards. Prison labor on this work cost 45 cents per day of nine hours; foreman, 
$1.50: and teams, $0 cents per day. 

This section of road was built for the purpose of demonstrating the method 
of mixing sand and clay by using the disk harrow and also in order to introduce 
the use of a drag. No excavation was required. 


Wartertoo, 8. C.—This road is the St. George Road, running northwest 
toward St. George for 1 mile. The work commenced on September 20, 1910. 
and was completed on November 25, 1910. The surrounding country is mostly 
level or slightly rolling. The subsoil was partly sand and partly chy. Three 
thousand six hundred and fifty-four cubic yards of earth were excavated, and 
this reduced the grade from 5 per cent to 2.86 per cent. The cost was 6.06 
cents per cubic yard, making the total cost $221.55. The work was done with 
a road machine, slip scrapers, 5 dump wagons, a steel road drag, and a disk 
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harrow, Two galvanized-iron pipe culverts were installed, one 18 inches in 
diameter and 33 feet in iength, costing $48.65, and one 20 inches in diameter. 
33 feet long, costing $48.60. The end walls were made of brick, laid in cement 
mortar, and cost $6.70. Shaping the subgrade cost $69.98. In surfacing this 
road 1,630 cubic yards of clay, which were obtained from a pit one-half mile 
distant, were used. The costs of this clay were as follows: Stripping the pit, 
13.5 cents per cubic yard; loading, 7.8 cents per cubic yard; hauling, 12.4 cents 
per cubic yard; and spreading, 1.4 cents per cubic yard. To obtain the sand- 
clay mixture, sand costing $17.11 was applied. Harrowing and dragging the 
road and trimming the shoulders cost $538.25. The road was graded 80 feet 
in width and the surfacing material was applied to a width of 20 feet, with a 
depth of 9 inches, which compacted to 6 inches. Digging an outlet ditch also 
cost $6.93. 

The cost of this road is based on prison labor at 50 cents per day of 9 hours; 
guards, $1; superintendent, $2.20; and teams, $1 per day, making a total cost 
of $1,206.07 to the community, which is at the rate of 10.28 cents per square 
yard, or $1,206 per mile. The work comprised 11,733 square yards. 


CENTER, TEx.—An extension 2,300 feet long, from the gravel road running 
east toward Shelbyville, was built with sand-clay construction, 30 feet wide. 
Work on this road lasted from July 8, 1910, te September 10, 1910. The road 
runs through a rolling country with an alternate sand and clay soil. The work 
required 1,225 cubic yards of earth excevation, which cost, with an average 
haul of 100 feet, 15 cents per cubic yard, and reduced the maximum grade from 
4 to 3 per cent. A road machine was used one day at a cost of $4.20. 

Two corrugated-iron pipe culverts were constructed. For one culvert, two of 
these pipes, 24 inches by 48 feet. were used, costing $1 per linear foot; while for 
the other culvert, pipe 15 inches by 48 feet was used, and cost 60 cents per 
linear foot. The clay for the sand-clay surface was hauled 1,000 feet. It was 
loaded with shovels on wagons carrying 1 cubic yard, at a cost of 8.8 cents 
per cubic yard, while the hauling cost 14.4 cents per cubic yard. At the road, 
spreading cost 1.4 cents per cubic yard. Over portions of the clay a layer of 
sand 2 inches thick was applied, at a cost of 7 cents per cubic yard, in place. 
The compacted surfacing varied from 8 inches to 5 inches in depth and was 
given a crown of three-fourths of an inch to the foot. The cost of the service 
of a foreman was $65.55, while shaping the subgrade amounted to $4.20. 

The total cost of this road to the community was $798.58, making a cost per 
square yard of surface, exclusive of culverts, of 8.7 cents, which is at the rate 
$1,530 per mile. This is based on labor at the rate of $1.50 per 10-hour day, 
teams at $3.50, and foreman at $3 per day. The work comprised 7,667 square 
yards. 


Livineston, Tex.—The work at Livingston, Tex., was begun on October 24, 
1910, and completed on November 3, 1910. It consisted in grading a total length 
of 2,200 feet, 24 feet wide, and in preparing 1,100 feet, 12 feet wide, and sur- 
facing the same with sand-clay construction. As the soil here consisted of sand 
for the first 11 inches and then clay for the next 11 inches, the required sur- 
facing material was secured near by. One hundred and eighty-four cubic yards 
of excavation were required, at 20 cents per cubic yard. The maximum cut was 
8 feet, and the old maximum grade of 3 per cent was not changed. The average 
haul for the excavation was 1,000 feet. The work was done with six road plows 
and four No. 2 slip scrapers, besides the wagons for hauling. The cost of load- 
ing the surfacing material was 8.4 cents per cubic yard; hauling, 22.4 cents per 
enbic yard; and spreading, 2 cents per cubic yard. This material was deposited 
to a depth varying from 9 to 12 inches and compacted to a depth of from 6 to 
9 inches by the traffic. The road was given a crown of three-fourths inch 
to the foot. A total of 500 cubic yards of surface material was used. One road 
machine was available for this work, and the total cost of the road to the com- 
munity was $227.15. The rate per square yard for the clay surface was 15 
cents, and the rate per mile $1,199. These figures were based on a labor cost 
of $1.50 per 10-hour day and $3.50 for teams. The work comprised 1,467 
square yards. 


ROCKDALE, TeEx.—Work began here on July 25, 1910, and was stopped on 
August 2, 1910. The road was a sand-clay road, on which $207 had been ex- 
pended at the time that work was stopped on account of the scarcity of teams. 
Two thousand one hundred feet of road were rough-graded and surfaced with 
clay, with the exception of the final 300 feet. The clay was obtained from a pit 
with an average laul of one-fourth of a mile. Figuring the clay surface as 
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18 feet in width, the cost of the road was 5.75 cents per square yard, or at the 
rate of $607.20 per mile. The total cost of the road to the community was $207. 
The cost of labor on this work was $1.50 per 10-hour day; foreman, $3.50 per 
day; while the teams were furnished free, with drivers, by the neighboring 
farmers. The work comprised 3,600 square yards. 


EARTH AND SAND-CLAY ROAD, 


Mitrorp, Det.— Work on the Milford Road, running northwest toward Fred- 
erica, was begun on July 28, 1910, and completed on August 19, 1910. ‘The road 
runs through level country and the soil was partly sand and partly clay. The 
work consisted in grading 6,600 feet, 30 feet wide, and surfacing with sand-clay 
mixture, 80 feet wide, for 6,600 feet and 12 feet wide for an additional 1,400 
feet. The 12-foot surfacing was finished with 9-foot shoulders. 'The construc- 
tion thus required the treatment of two sections. The first section was 
rounded up with a grader machine and traction engine, taking the earth from 
the ditches. On the second section a sand-clay road was built as follows: 
Clay was placed upon the old roadbed 8 inches thick and upon this was laid 
a layer of sand 8 inches thick. After mixing the whole, 4 inches more of 
sand were added and mixed in by means of a spring-tooth harrow. The sand 
and clay were obtained from pits and hauled an average of 2 miles by teams at 
a cost of 46.3 cents per cubic yard. Spreading this material cost 4.2 cents 
per cubic yard and loading it cost 12 cents per cubic yard. Both sections fol- 
lowed the profile of the old road. The crown of the finished surface was 
made three-fourths inch to the foot. The total amount of clay and sand 
hauled from the pits was 486.5 cubic yards. The total amount graded up 
from the sides was 1,941 cubic yards, and this part of the work cost $70.63. 
Other items of cost were: Dragging the entire road, $12.48; cutting away 
weeds, $10.25; excavation other than by grader, $35.72; incidentals, $16.20; and 
labor for surveying, $22.55. The total cost of the road to the community was 
$472.78. The rate per square yard for the first section was 0.46 cent; the 
same rate for the second section was 19.7 cents, or $835.54 per mile for the 
machine-graded section and $1,889 per mile for the sand-clay road. This cost 
is based upon labor at $1.25 for a 10-hour day and teams at $3 per day. The 
work comprised 2,200 square yards for the first section and 1,866 square yards 
for the second. 

EARTH ROADS. 


MarIANNA, ARK.—Work was commenced at Marianna on October 24, 1910, 
on 3,500 feet of the Moro Road, running west toward Moro, and was completed 
on January 18, 1911. Two thousand cubic yards of earth were moved by means 
of small tools, plows, slips, wagon, and a grader, at a cost of $581.25. A total 
of 3,300 feet of this road was finished 80 feet wide and 200 feet were finished 
with a width of from 20 to 12 feet. ‘The binding quality of the soil was not the 
best, but the condition of the surface can be maintained by use of a drag and 
wide tires. Two corrugated-iron pipe culverts were required, the first of two 
18-inch corrugated-iron pipes 20 feet long, and the second of two 24-inch corru- 
gated-iron pipes 20 feet long. The total cost of these pipes was $100; the labor 
for placing them, $12.65; and the second culvert was finished with concrete end 
walls which cost $31. The county built a bridge over the Caves Hill Branch, 
which was let for a contract price of $242. The construction was concrete abut- 
ments with steel “I’”-beams and 2-inch plank flooring. Other items of expense 
in this work were as follows: Livery and services of a roadman, $37; and the 
Alabama Road drainage ditch, $168, one-third of which was borne by the county 
of Lee and two-thirds by the property owners. 

The total cost of this road to the community was, therefore, $1,171.90, which 
is at the rate of 10.2 cents per square yard or $1,802 per mile, computed on the 
basis of a 30-foot width. The labor on this road was done partly by prisoners, 
but the cost is figured on a basis of $1 per 8-hour day for the county work and 
$1.85 for the city work. The corresponding cost of teams was $3 and $3.50 
per day. The work comprised 11,444 square yards. 


Missouta, Mont.—A mile of the Frenchtown Road, running west from the 
city, was graded and given a crown of 1 inch to the foot. The work was 
commenced on July 6, 1910, and was finished on July 9, 1910. This work was . 
for the purpose of demonstrating the correct method of obtaining the shape of 
an earth road running through level prairie land with adjacent rolling country. 
The road was graded to a width of 30 feet, and 1,175 cubic yards of sandy loam 
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were excavated. The maximum grade of 8 per cent was about 50 feet in length 
and was reduced to 4.5 per cent. The work was done with a grader, plows, and 
slips, with a maximum haul of 200 feet. The cost was 7.4 cents per cubic yard 
or 0.5 cent per square yard. The total cost was, therefore, $87 for the mile 
completed. The work comprised 17,600 square yards. 


CENTRAL Crry, Nespr.—A mile of road at Central City, running north toward 
Fullerton, was begun on August 19, 1910, and completed on September 7, 1910. 
Three thousand one hundred and eight cubie yards of material were excavated. 
The local authorities furnished for this work one elevating road grader, one 
blade grader, two Fresno scrapers, three slip scrapers, one turning plow, one 
spike-tooth harrow, and one 3-ton concrete roller, besides small tools and dump- 
wagons. The grade was reduced from 6 to 2.5 per cent and the excavation cost 
12.34 cents per cubic yard. The graded road was 36 feet wide throughout, with 
a finished wearing surface of 20 feet. One reinforced concrete box culvert, 2 
feet by 2 feet by 24 feet, was built. The items of the concrete work were as 
follows: Cement, $16.65; sand, $5; lumber for forms, $13.35; broken stone, 
$5.25; steel rods and nails, $6.60; hauling the material, $5.50; and labor, $29; 
making a total of $81.85. An additional length of 15 feet of 15-inch metal corru- 
gated pipe was placed, at a total cost of $18.75. The cost of rolling the road 
was $30.90, and the finished surface was given a crown of three-fourths inch to 
the foot. 

Based on a labor cost of $2 a day for nine hours, and teams at $4 per day, the 
total cost of this road to the community was $554.05, which is at the rate of 4.72 
eents per square yard, or $554 per mile, inclusive of culverts. The work com- 
prised 11,733 square yards. 


CoRDELL, OKLA.—This work was on what is known as the Intercounty State 
Road, running east, and was 24,000 feet in length. The work was begun on 
July 16, 1910, and was finished on February 13, 1911. <A total of 2,000 cubic 
yards of rock and 33,803 cubic yards of earth was moved, at an average price 
per cubic yard of 17.3 cents, making a total cost of $6,260. The shaping cost 0.8 
cent per square yard, which, for 24,000 square yards, made a total cost of 
$200.50. The grade was reduced from 15 to 6.6 per cent, and the maximum cut 
on this work was 15 feet and the maximum fill 20 feet. The following culverts 
were required: Five concrete arches 24 by 24 feet, two concrete arches 4 by 34 
feet, and two concrete twin arches having a total span of 23.5 feet each. It was 
also necessary to construct one set of concrete abutments 20 feet high by 22 feet 
long, concrete wing walls 20 feet high by 11 feet long, and two 24-inch corru- 
gated-iron pipe culverts. The culverts required 750 barrels of cement, costing 
$2.60 per barrel, or $1,950. The gravel for the concrete was obtained from the 
river bed at a cost of 5.98 cents per cubic yard. A total of 483.6 eubic yards of 
conerete was used. A concrete mixer and road grader were available for the 
work. 

The total cost of the road was $12,016.20, which is at the rate of 17.31 cents 
per square yard, or $2,641 per mile. Prison labor cost 25 cents and county 
teams 60 cents per nine-hour day. The work comprised 69,833 square yords, or 
4.55 miles. 


CorDELL, OKkLA.—This was a part of the Intercounty State Road running 
west from Cordell toward Dill. Work was begun on March 3, 1911, and was 
finished on April 17, 1911. A total of 6,200 feet was graded, requiring 15,355 
eubie yards of excavation at a cost of 15.8 cents per cubic yard, or $2,346.35 
in all. Seven hundred and sixty cubic yards of rock also were excavated, at a 
cost of 51.4 cents per cubic yard, making a total cost of $390.85. Three pipe 
culverts were built at a cost of $206.60. One 4-foot by 4-foot by 26-foot wood 
culvert and two wooden bridges of 18 feet and 16 feet span, respectively, were 
also constructed, the culvert at a cost of $14 and the two bridges at a cost of 
$175.25. Other miscellaneous items of expense on this work, including moving 
the prison camp, etc., amounted to $271.50. 

The total cost of the road to the community was $3,434.55, which is at the 
rate of 18.2 ceuts per square yard, or $2,910 per mile. Prison labor cost 25 
cents, and county teams 60 cents per day of 9 hours. The work comprised 
18,890 square yards. 

DEMONSTRATION WORK. 


MeprorD, ‘Orec.—This work was done under the auspices of the Crater Lake 
Highway Commission, representing the Medford Commercial Club. At the 
request of this Commission an engineer was sent to make a survey of the pro- 
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posed road and to prepare specifications for the work, which was begun under 
his supervision. One-half of the funds for surveys and construction was raised 


by subscription, and the remainder supplied from public revenues by the county 
commissioners. After the work was well under way, the county commissioners 
appointed a county road engineer, who took charge of the work. The following 


report, therefore, includes only the work done under the supervision of this 
office. 

The work was done on a county road leading from Medford, Oreg., to Crater 
Lake National Park, and extended over what is locally known as | lounce rock 
relocation. By this relocation 100 feet of adverse grade was eliminated and 
one-half mile of grade ranging from 12 per cent to 33 per cent was replaced 
by a roadway with a grade varying from 0.5 to 4 per cent, without appreciable 
increase in the distance. 

The country is mountainous and the slopes of the hillsides are steep, ranging 
in this section from 8 to 35 degrees. All the excavation, with the exception of 
two short cuts, was open hillside work. This, together with the short haul, 
reduced the work to what could be done with pick, shovel, and seraper. Push 
cars were used where economical. The work was done by contract at the 
following prices: Barth excavation, 18 cents per cubic yard; hardpan, 48 cents 
per cubic yard; loose rock, 52 cents per cubic yard; solid rock, 98 cents per 
cubic yard; clearing, $750; grubbing, $2,250; and hand-laid riprap, $1.50 per 
square yard. All work not covered by these items was done by force account. 
The free haul limit was 300.feet, and the overhaul was 1 cent per cubic yard 
for each 100 feet additional. The cost of the work done under the supervision 
of this office was $7,512.09, and consisted in the removal of 2,106 cubic yards 
of earth, 895 cubic yards of hardpan, 2,139 cubie yards of loose rock, and 3,196 
cubic yards of solid rock. In addition, a portion of both clearing and grubbing 
had been completed, 242.2 square yards of riprap laid, and cross drains placed 
by force account. Labor was paid $2.50 per day; foreman, $3.50; and teams, 
$30 per month and maintenance. Four thousand five hundred feet of work had 
been opened up, and 1,600 feet brought to an approximate grade. No surfacing 
whatever had been done. 

The width of the road varied from 18 to 23 feet and all blind curves were 
widened to insure safety to traffic. Corrugated-iron culverts were used, while 
head and tail walls were made of hand-laid riprap. The work was done 
between October 6, 1910, and March 31, 1911, during which 36 days were lost 
because of rain and inclement weather. 


VALLEY City, N. Dax.—This was an earth road built along section lines to 
replace the original cross-country trail. The work consisted in stripping the 
sod, removing it, and grading and compacting the roadway. The work was 
done with wheel and slip scrapers and a road grader and was completed with 
a gasoline traction engine. Approximately 800 feet of roadway had been con-. 
‘structed when the work was turned over to the county authorities for completion. 


UNFINISHED ROADS. 


On May 18, 1911, the construction of a sand-clay road was begun at De- 
mopolis, Ala. As this work was not completed until July 20, 1911, it will be 
referred to in the next annual report. 

On June 17, 1911, the construction of a bituminous-macadam road at Silver 
Springs, Md., was started. This work was completed on September 5, 1911. 
A report on this project will be given in the next annual report. 


EXPERIMENTAL WORK AT ITHACA, N. Y. 


The experimental work at Ithaca, N. Y., described in the last annual report, 
had then covered 15 experiments. Since that time the number of experiments 
has been extended to 24, and the work is still progressing. A detailed account 
of these 9 additional experiments will be found in Circular No. 94, issued by 
this office. The experiments were carried out for the purpose of ascertaining 
the relative value, under practically uniform conditions, of different road 
binders applied by different methods. The roads selected for these experiments 
were East Avenue and South Avenue, on the grounds of Cornell University, 
and adjoined the roads formerly treated. Both of these roads are subjected to 
heavy traffic during the winter, and in the summer to considerable automobile 
travel and light draying. 
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The work was begun on September 12, 1910, and continued until November 
10, 1910, when bad weather prevented its completion. It was again taken up 
on July 10, 1911, and the field work was completed on August 12, 1911, and 
will be described in detail at a later time. Of the nine experiments mentioned 
above, one was with refined water-gas tar, one with asphalt block, five with oil 
asphalt, one with a refined asphaltic preparation, and one with a semisolid re- 
fined semiasphaltic oil. In these experiments various methods of applying the 
bituminous binder were tried, including the penetration and mixing methods 
and the prepared-filler method. The sections treated were rather short, and 
most of them did not exceed 300 feet, which made the unit costs rather high. 
The cost per square yard for the wearing surface varied from 82.18 cents to 
49.73 cents. The highest cost was for a section 300 feet in length of oil asphalt, 
laid by the mixing method, and the lowest cost was for an oil-asphalt section 
800 feet long, treated by the penetration method. 


INSPECTION OF OBJECT-LESSON ROADS. 


During the past fiscal year inspections were made of nine object- 
lesson roads previously built under the direction of this office. These 
were located at the following places: Dodge City, Kans.; Palatka, 
Fla.; Bowling Green, Ky.; Newton, Mass.; Williamston, N. C.; Car- 
negie, Okla.; Greenville, S. C.; Knoxville, Tenn.; and Mexia, Tex. 

All of these roads were found in good condition, some in excellent 
condition. The road built at Bowling Green, Ky., with rock asphalt 
presents an especially satisfactory appearance and is significant as a 
result of construction with locally obtained rock asphalt. 

At Greenville, S. C., the contrasting appearance of portions of the 
same macadam road, built in 1909 and 1910, was striking. The por- 
tion finished with bitumen was in excellent shape, whereas the water- 
bound macadam showed a wear of from 1 to 2 inches. 


HIGHWAY BRIDGES AND CULVERTS. 


In the report of this office for 1910 mention was made of the need 
for better highway bridges and culverts. The need still exists and is 
becoming more apparent each year. 

During the year a division of bridge and culvert engineering was 
established in this office, and an experienced bridge engineer was 
employed for the purpose of collecting and preparing usefrl data on 
this subject and preparing it suitably for distribution. Bulletin No. 
39, entitled “ Highway Bridges and Culverts,” was issued, and other 
bulletins dealing more in detail with the different types of bridges 
and culverts, are in preparation. 

Upon proper application a bridge engineer will be sent, if deemed 

racticable, to make inspection, survey, and estimate for proposed 
Eats and culverts, to prepare plans, and to superintend the erec- 
tion of such structures. It is intended, however, that this assistance 
shall be limited to object-lesson work. 

Under the direction of the bridge engineer of the office, there were 
built at Bennettsville, S. C., between November 12, 1910, and Decem- 
ber 16, 1910, three reinforced concrete culverts at a cost of $332.50 for 
labor alone. Culvert No. 1 was a 16-foot span, 30 feet wide to the 
outer side of the parapets, with side walls 4 feet high and the cover 
of the steel I-beam type incased in concrete. Culvert No. 2 was a 
7-foot span, 30 feet wide to the outer side of the parapets with side 
walls 5 feet high and the cover of reinforced concrete slab. Culvert 
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No. 3 was a 2-foot span, 30 feet wide to the outer side of the parapets, 
with side walls 2 feet high and the cover a reinforced concrete slab. 
Screened gravel was used in all the concrete for the aggregate. ‘The 
following distribution of labor cost is made: Excavation, $38.50; 
screening the gravel, $31.50; hauling the gravel, sand, and cement, 
$184.50; mixing the concrete, $44.50; and building and removing the 
forms, $33.50. Convict labor was used on this work and was charged 
at 50 cents per man per day of eight or nine hours, which was prac- 
tically the cost of boarding and caring for the convicts. County teams 
were used and charged at $1.50 per day per team. 


INSTRUCTION IN HIGHWAY ENGINEERING. 


The plan of appointing graduates in civil engineering from the 
leading engineering institutions in the country to the position of en- 
gineer student in this office has continued along the same lines as here- 
tofore. An examination was held on March 8 and 9, 1910, under the 
supervision of the Civil Service Commission, and an eligible register 
was established from which seven engineer students were appointed 
during the fiscal year. 

The demand for competent highway engineers is increasing 
throughout the country from year to year. During the fiscal year 
1911, 12 highway engineers resigned their positions in this office to 
accept service in connection with road work in various parts of the 
country. Of this number 8 were junior highway engineers, 3 were 
engineer students, and 1 occupied the position of highway engineer. 

During the first year that engineer students are connected with the 
office, they are given a thorough training in all branches of highway 
work, both in the field and in the laboratories, while at the same 
time their services are fully utilized by the office in laboratory and 
field work. At the end of the first year, if the students prove worthy 
and it is found that the needs of the service justify it, they are pro- 
moted to the position of junior highway engineer. At the close of the 
second year they are eligible for further promotion to the grade of 
highway engineer, and ultimately to the position of senior highway 
engineer. : 

his project has given excellent results, and the engineers after a 
few years’ training in the office are in great demand for State and 
county work. The practice of permitting these engineers to resign 
is detrimental in one sense to the sesvice, in that the office is constantly 
losing some of its best men, but the benefits derived by the various 
States and counties through the distribution of trained men to all 
sections of the country are so great as to be a vindication of the 
wisdom of this project. 


PHYSICAL AND CHEMICAL INVESTIGATIONS OF ROAD MATERIALS. 


During the fiscal year 1911 there were received by the physical 
chemical, and petrographic laboratories a total of 685 samples o 
road materials to be tested. These included rocks and gravel for 
road-building, oils, tars, and other dust-preventives and road-pre- 
servatives, sand, clay, brick, slag, cement, coke, concrete, and concrete 
waterproofing materials, 
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The rocks tested included 42 samples of trap rock, 74 of limestone 
and dolomite, 22 of sandstone, 11 of granite, 35 of gneiss, schist, 
shale, and slate, 18 of slag, 81 of sand, clay, and gravel, and 1,907 
miscellaneous samples of a great variety of road-building materials, 
exclusive of oils, tars, and other dust-preventives and road-pre- 
servatives. These were received from a widely distributed area, 
including 42 States and Territories, Porto Rico, Canada, and Ger- 
many. The States sending the greatest number of samples were 
Pennsylvania, 42; Virginia, 41; New York, 22; Illinois, 14; Ohio, 14; 
and Maryland, 12. Laboratory investigations of slag for road- 
building have been continued and information has been collected 
regarding cement-slag mixtures and concretes. 

As in the past, instruction has been given in the testing laboratory 
to student engineers and assistant highway engineers who have 
become recently connected with the office. From this laboratory 
course of instruction, the field engineer receives knowledge which 
enables him to cooperate more intelligently with the laboratory in 
road material investigations, in addition to gaining a more intimate 
acquaintance with the physical qualities of the materials which he 
uses in construction. 

More equipment has been added to the laboratory for original 
research work, including a compressometer of an improved electric 
contact type, a strain gauge and a special micrometer for concrete 
expansion and contraction measurements, designed and constructed 
in the office. A large reinforced-concrete storage tank for concrete 
specimens, and aditional cement testing equipment have likewise 
been installed. 

Research work in concrete has been carried on with increased 
vigor, including investigations of oil-mixed concrete, principally 
with reference to its road-building and water-proofing qualities, and 
a study of the expansion and contraction of concrete while harden- 
ing, a problem which is of much importance in connection with 
concrete pavements. 

The results of these experiments have been published in the Pro- 
ceedings of the American Society of Civil Engineers and in the 
Engineering News of October 12, 1911. 

Research work is likewise being conducted with concrete water- 
proofing materials. In addition, investigations are now under way 
on road-building gravels and also on full-sized concrete-arch culverts, 
such as are used under roads. It is anticipated that many valuable 
data will be collected, which will be useful in the development of 
more economical and better designs for this class of structure. 


OIL-MIXED CONCRETE. 


A very important discovery—that of oil-mixed concrete—was made 
during the fiscal year 1910 in the progress of the development of a 
resilient, dustless, nonabsorbent road material capable of withstand- 
ing the severe shearing and raveling attacks of automobile traffic. 
Enormous strides have been made in the use of Portland-cement con- 
crete in the last decade. The quality, however, of this material has 
not advanced in a corresponding degree. Although one of the most 
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universally used structural materials, because of its many good 
qualities, faults are apparent in its porosity and absorbent qualities 
and in its tendency to develop cracks, due not only to temperature 
changes, but to shrinkage while drying out in the air. 

Yearly the use of concrete is increasing in road construction, in 
reinforced-concrete buildings, in sidewalks, basement floors, tanks, 
silos, and numerous other structures about the farm, and without 
doubt the curing of some of its present-day ills will render its useful- 
ness more universal and vastly more efficient. It has been demon- 
strated through laboratory and service tests conducted by the oflice 
that some of the faults of plain concrete as ordinarily made may be 
eliminated at a very low extra expense, by the incorporation of a non- 
volatile mineral oil with the other materials in the mixture. 

In October, 1909, it was discovered that a considerable quantity of 
oil could be combined with wet Portland-cement paste by a very 
simple mixing process, and, furthermore, that there was no separation 
of the oil from the paste after setting. The importance of this fact 
was recognized, and immediately investigations were begun on oil- 
mixed Portland-cement mortars and concretes, and during the present 
fiscal year a large series of laboratory tests was conducted, using a 
number of different types of oils and tar. In these experiments the 
various physical properties of oil-mixed mortars and concrete were 
investigated, including tensile strength, time of setting, crushing 
strength, toughness, elasticity, absorption, permeability, and bond to 
steel reinforcement. An enormous number of test specimens were 
molded for these experiments, requiring the construction of a large 
reinforced-concrete storage tank, built as an additional test of oil- 
mixed concrete. A 1:2:4 mixture was used, containing 10 per cent 
of oil based on the weight of cement. This tank is absolutely water- 
tight. Laboratory tests show that, in general, oil has the following 
effects on mortars or concrete mixtures: Tensile strength, not de- 
creased; time of setting is lengthened; crushing strength, somewhat 
decreased; toughness, not decreased; elasticity, not different from 
ordinary concrete; absorption and porosity, greatly decreased; and 
bond, slightly decreased. 

These tests show the advantage of oil-mixed concrete in structures 
where a very inexpensive damp-proofing is desired, such as in pave- 
ments, basement floors and walls, shallow tanks, concrete building 
blocks, concrete roofs, etc. The indications of the usefulness of the — 
material shown in the laboratory are now being borne out in service 
{ests of basement floors, tanks, roofs, roads, bridge surfaces, etc. | 

The best method of preparing oil-mixed concrete is to mix 
together dry the required quantities of cement and sand until of 
uniform color, then to add water and mix to a mortar of the desired 
consistency. The required quantity of oil is then added to this 
mortar and mixed until it entirely disappears. The oil-mortar thus 
formed is then added to the previously moistened coarse aggregate 
and the mass is turned until thoroughly mixed. Ten per cent of oil 
based on the weight of cement in the mixture is all that is required 
to produce a concrete with very small water absorption and 5 per 
cent of oil is nearly as efficient. Roughly speaking, a mixture con- 
taining 5 per cent of oil will require 5 quarts (about one-half bucket) 
for every two bags of cement. In using a machine, experience has 
shown that oil-mixed concrete may be mixed most expeditiously by 
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placing sand and cement in the mixer and adding enough water to 
form a thin mortar. Oil is then added alternately with the stone 
until enough oil has been added to the batch, when the remainder of 
the stone is added and the mixing continued until completion. The 
types of oil best suited for oil-mixed concrete work are fluid residual 
petroleums. 

Practical tests of oil-mixed concrete roadways are now in progress 
at the following places: Meridian Place, Washington, D. C.; Innis 
Street at Elm Park Station, Staten Island, running east from Morn- 
ing Star Road to John Street; and two bridge floor surfaces at 
Ridgewood, N. J.1. Oil-mixed concrete has likewise been used with 
good success in the construction of new vaults in the United States 
Treasury. These vaults were water-proofed by oil-mixed concrete 
mixed in the proportions of 1 part of cement, 2 parts of sand, and 4 
parts of gravel, together with 10 per cent of oil. They have 
remained dry under very trying conditions. 

These service and laboratory tests are exceedingly encouraging 
and indicate the possibilities of a very wide future usefulness of oil- 
mixed concrete in a great variety of construction. 

A public patent, which has aroused much interest throughout 
the country, has been granted for mixing oil with Portland-cement 
concrete and hydraulic cements giving an alkaline reaction, so that 
anyone may use this process without the payment of royalties. 


INVESTIGATIONS OF ROCK, SLAG, AND CEMENT, 


The work carried on in the petrographic laboratory is essentially 
a continuation and extension of that of last year. Quantitative 
petrographic analyses, of 141 rock samples were made, while 115 
samples were qualitatively analyzed and 102 specimens were exam- 
ined chemically for the purpose of identification. 

Besides this ordinary routine work, the study of blast-furnace and 
open-hearth slags and Portland-cement clinkers was continued to 
determine the composition and physical properties of this class of 
road material. Up to the present time, 121 slag samples have been 
examined microscopically and 30 chemical analyses have been made. 
A classification of this material has been perfected, based on mineral 
and chemical composition, and this meets all practical requirements. 
The cementing value and other physical tests have demonstrated 
that the more basic slag varieties possess hydraulic properties similar 
to Portland cement, and they would, therefore, appear well suited 
for road binders as well as for certain kinds of concrete construction. 

During the past year 23 samples of Portland-cement clinkers from 
various parts of the country have been examined microscopically 
and chemically, and a series of physical tests have shown that these 
clinkers may be ground with a large proportion of water-cooled 
blast-furnace slag to yield mixtures but slightly inferior in tensile 
strength to that of the neat cement. There is good reason to believe, 
therefore, that a small addition of Portland cement to blast-furnace 
slag screenings will greatly increase the cementing properties of the 
latter and render them more effective as road binders. 


1A complete description of these experiments is published in Circular No. 94 of the 
Office of Publie Roads. 
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It is expected in the following year to continue the laboratory 
study of slags and cements in connection with service experiments 
to determine the best means of utilizing them as road material. 


CHEMICAL TESTS. 


The work of the past fiscal year under this project comprised (1) 
the routine examination and analyses of bituminous and other road 
materials; (2) the standardization of the methods of examination of 
bituminous road materials; (3) chemical investigations and _ re- 
searches; (4) instruction of student and highway engineers in the 
chemistry of road materials; (5) the preparation of Government 
publications and various technical papers; (6) lectures and ad- 
dresses; (7) the preparation of specifications for bituminous and 
other road materials; and (8) the inspection and supervision of 
bituminous road work and advice furnished thereon. 

During the year 324 samples of various materials were received 
for examination in the chemical laboratories. This is nearly twice 
the number examined during the fiscal year 1910 and over four times 
the number examined in 1909. Of these, 38 were reduced and re- 
sidual petroleums, distillates, etc., 88 oil asphalts, blown oils, and 
_cut-back oil asphalts, 4 malthas, 32 native asphalts and fluxed native 
asphalts, 3 emulsifying oils and emulsions, 36 crude and refined 
water-gas tars, 47 crude and refined gas-house coal tars, 28 coke-oven 
tars, 2 crude and refined wood tars, 3 tar and asphalt mixtures, 6 
rock asphalts and bituminous aggregates, 21 rocks, cements, brick, 
and gravel, and 16 miscellaneous materials not included under the 
above headings. A number of these analyses were made in conjunc- 
tion with experimental field work of the office, and were reported in 
connection with these field experiments in Circular No. 94. 

Considerable progress was made in the standardization of methods 
of examining bituminous road materials and valuable work in this 
connection was carried on in cooperation with a special committee 
of the American Society for Testing Materials, which has been at 
work along this line for a number of years past. A detailed descrip- 
tion of routine methods in use in this laboratory was published in 
Bulletin No. 38, and about 20 methods are thus standardized for the 
office at present. It is believed that this work will aid materially in 
the adoption of uniform methods by other laboratories in this country 
which are interested in such examinations. This is a matter of the 
utmost importance at present. 

While the increase in the number of samples tested during the 
year shows a considerable growth in the amount of routine work 
accomplished in the chemical laboratory, investigative work relative 
to the production and testing of bituminous material has not been 
neglected. Some results relating to the method for the determination 
of soluble bitumen and the composition of residues obtained in this 
determination, together with the results of a preliminary investiga- 
tion on the effects of naphthalene in tars, have already been 
published. 

The economic utilization of various coke-oven tars in the prepara- 
tion of road binders has also been given consideration, and the re- 
sults of this investigation will appear shortly in the form of a Gov- 
ernment publication. Among other problems of a progressive nature 
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covering rather long periods of time are studies of the effects of light 
and of weathering on various bituminous materials, and the results 
will be published from time to time as sufficient data are accumulated. 

In connection with the standardization of tests an exhaustive 

research was made toward the adoption of a standard method for 
the distillation of tars, and this work will continue through the com- 
ing year in conjunction with work of a similar nature on other 
routine tests. Improved apparatus for the extraction of coarse bitu- 
minous aggregates has been perfected and used to great advantage, 
and experiments looking toward the perfection of satisfactory appa- 
ratus for testing the binding value of bitumens have also been 
conducted. 
_ The usual winter course of instruction in the chemistry of bitu- 
minous road materials and methods of testing them was given to 
five civil engineer students. The need for this special knowledge on 
_ the part of engineers has become so evident that the office has adopted 
the plan of having all its field force detailed to the laboratory, when 
convenient, for a thorough course of instruction, and, as a result, four 
of our superintendents of construction and three highway engineers 
have taken this course. That the value of such a course is appre- 
ciated by those outside of the office is shown by the fact that already 
two chemists have been detailed by their respective State highway 
commissions and received instruction in our laboratory methods. 

During the year five papers prepared by the laboratory force were 
published either as Government reports or in the proceedings of 
technical societies, and one other, prepared in the fiscal year 1910, 
was not published until some time later. The latter was a paper on 
the “ Determination of soluble bitumen,” published in the Proceed- 
ings of the American Society for Testing Materials, and a paper on 
“The effect of traffic upon macadam roads surfaced with heavy oils,” 
published in the Proceedings of the American Society of Civil Engi- 
neers. Of the papers prepared in this laboratory one is a popular 
article on the manufacture, classification, and use of bituminous road 
materials, two deal with the correlation of laboratory to field results, 
one is a report of original laboratory research, one is a compilation 
of definitions, and one contains a description of the methods of 
examination at present in use in our laboratories. 

The laboratory force participated in the lecture work of the office 
to the extent of giving one popular talk on road materials at Kuna, 
Idaho, and delivering two scientific lectures—one before a class in 
civil engineering at the Iowa State Agricultural College, Ames, Iowa, 
and one before a class in civil engineering at Cornell University, 
Ithaca, N. Y. Two papers mentioned in the preceding paragraph 
were also read before technical societies. 

The demand for specifications covering the various types of bitu- 
minous binders and bituminous road construction is continually in- 
creasing, and during the past year 81 copies were issued upon request. 
Their variety is best shown by division according to the following 
titles: Petroleum and petroleum products, 21; refined tars, 20; fluxed 
native asphalts, 10; construction, 11; oil-mixed concrete, 16; and 
sulphite liquor, waterproofing compound, and bridge-floor mastic, 
1 each. These were distributed as follows: California, 1; Con- 
necticut, 1; District of Columbia, 1; Idaho, 1; Illinois, 4; Indiana, 2: 
Iowa, 6; Maryland, 3; Michigan, 3; Minnesota, 3; Missouri, 1; Ne- 
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braska, 1; New York, 19; Oklahoma, 6; Ohio, 1; Pennsylvania, 4; 
Tennessee, 4; Virginia, 11; West Virginia, 4; Canada, 1; United 
States Reclamation Service, 1; United States Navy Department, 1; 
and United States War Department, 2. 

Their influence is undoubtedty shown in the production of better 
and more uniform materials on the part of the manufacturers. 

While great progress has been made in the improvement of methods 
of bituminous road treatment and construction during recent years, 
the subject is still in a stage of development, and the trained experts 
in this class of work are comparatively few. For this reason, and for 
the purpose of a better collaboration between laboratory experiments 
and field work, it becomes necessary for members of the laboratory 
force to spend a portion of their time in the field. During the fiscal 
year 68 assignments were made for the purpose of making inspec- 
tions, giving advice, or supervising work on bituminous projects. — 
These assignments covered 14 States and the District of Columbia, 
as follows: District of Columbia, 16; Georgia, 1; Idaho, 1; Illinois, 
5; Iowa, 4; Maine, 2; Maryland, 6; Massachusetts, 1; New Jersey, 4; 
New York, 18; Ohio, 1; Pennsylvania, 1; South Carolina, 2; Ten- 
nessee, 1; and Virginia, 5. 

The great increase in work accomplished over the previous year 
was largely due to improvement in working facilities after moving 
into the building at present occupied by the office, and also to the 
active interest taken by each member of the laboratory force in sys- 
tematizing and improving its organization. Much time and thought 
has been put upon methods of perfecting each detail of the functions 
of the laboratory as related to the work of other branches of the 
office and the cooperation of the assistant chemists in this matter, 
which involved considerable unsolicited overtime work freely given, 
should receive high commendation. 

But two additions to the laboratory force were made, one a lab- 
oratory helper appointed to replace the former helper who was 
assigned to the testing laboratory and a student assistant whose 
services were not secured until the latter part of June. The much- 
regretted resignation on November 1 of the assistant director, who 
had been directly in charge of the laboratories, brought the actual 
number of employees lower, therefore, than in the preceding year. 
At the close of the past fiscal year the force consisted of a chemist in 
charge, two assistant chemists, one student assistant, and one lab- 
oratory helper. 

With the organization of the force thus far accomplished, it is 
hoped to increase largely the value of the laboratory through the con- 
tinuation of the investigations already under way, and the institu- 
tion of new researches, which are at present under contemplation. 
While there may have been an apparent contraction in the scope of 
work during the past year, it has become necessary to concentrate 
effort upon problems dealing principally with bitumens and their 
application to road construction and maintenance in order to meet 
the growing demand for information upon this subject. Judging 
from the results of the past few years, the routine work of the lab- 
oratory should largely increase in volume. For example, the 
standardization of methods is a matter of paramount importance 
demanding lengthy research; the study of the effect of essential con- 
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stituents in bituminous products is a matter for continued research, 
and the economic utilization of waste products in road construction 
is yet another important field for investigation. All this will cause 
the need for a gradual increase in the laboratory force. 

With a view to increasing the efficiency of the present and future 
force, the organization of classes for outside study along lines that 
are particularly desirable or necessary for broadening one’s know]l- 
edge in his chosen field will be undertaken. Seminars will also be 
held at stated intervals for the purpose of discussing current publi- 
cations on road problems, as well as for the presentation of original 
papers by members of the laboratory force, and the discussion of 
methods for the improvement in the organization and efficiency of 
the work. 

SPECIAL INSPECTION AND ADVICE. 


There are many difficult problems which arise in connection with 
road work which can best be solved by local officials, after inspec- 
tion and advice from the engineers, experts, and chemists of this office. 
The office has an arrangement by which assignments are made for 
this purpose, after applications have been received from road offi- 
cials having jurisdiction over the roads to be improved. 

Under this project 183 special assignments were made during the 
year, as follows: Alabama, 5; Arkansas, 2; California, 3; Delaware, 
1; Florida, 4; Georgia, 4; Idaho, 3; Illinois, 1; Kansas, 5; Kentucky, 
2; Louisiana, 39; Maine, 7; Maryland, 15; Massachusetts, 4; Minne- 
sota, 2; Mississippi, 8; Nebraska, 4; New Hampshire, 1; New Jersey, 
1; New York, 4; North Carolina, 5; Oklahoma, 4; Oregon, 1: Rhode 
Island, 2; South Carolina, 11; Tennessee, 9; Texas, 20; Virginia, 12; 
West Virginia, 3; and Wyoming, 1. 

The work done under the above assignments may be classified as 
follows: Advice in regard— 

(1) To various methods of road construction, including macadam, 
gravel, earth, sand clay, bituminous, slag, brick, and oiled gravel. 

(2) To surveys for the proper locatien of roads. 

(3) To the use of prisoners on roads and their management dur- 
ing the work. 

(4) To the preliminary inspection of local conditions and the loca- 
tion of requested object-lesson roads. 

(5) To experiments in new methods of construction. 

6) To the construction of bridges and culverts. 

7) To planning model systems of roads for counties and the best 
methods of their construction, maintenance, and administration. 

(8) To bond issues for supplying the funds for road construction. 

9) To the use of the split-log drag. 

t70) To the investigation and testing of road materials. 

In addition to the above classified assignments the office sent its 
engineers to various States for the purpose of— 

11) Inspecting bituminous-macadam roads. 
ti9 Inspecting oiled-gravel roads. 
13) Inspecting oil-mixed concrete roads. 
14) Special inspection of various State roads already constructed. 

(15) Preliminary study of conditions surrounding proposed inter- 

county or trunk-line roads. 
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Under the last item special mention should be made of the four fol- 
lowing contemplated roads: 

(1) Portions of the Memphis-to-Bristol Highway, in Tennessee, 
approximately 540 miles. 

2) A portion of the Central Highway in Carteret County, N. C., 
running from Beaufort to Craven County line, approximately 15 
miles. 

(8) A portion of the Charlotte-Wilmington Highway, in Colum- 
bus and Robeson Counties, N. C., approximately 95 miles. 

(4) A portion of the route from Omaha, Nebr., to Julesburg, Colo., 
in Merrick County, approximately 50 miles. 

Special surveys were made during the year in the following States: 
North Carolina, 2; Florida, 1; Tennessee, 2; and Nebraska, 1. 

This branch of the work is constantly growing in importance. 
The staff of engineers, chemists, and experts of the office is develop- 
ing into an effective corps of consulting specialists capable of offer- 
ing reliable and effective advice concerning difficult and special prob- 
lems which are not easily handled by local authorities. In this con- 
nection the work done in the State of Louisiana deserves special 
mention. Beginning with the construction of 16,200 feet of road 
at Pineville, in 1909, this office has been of assistance on roads in no 
less than 20 parishes, and there has developed in the State a senti- 
ment for zagnt roads sufficient to cause the enactment of a State high- 
way law which provides for a State highway engineer. This law 
places funds derived from a half-mill tax on all property, approxi- 
mately $132,354 annually, for use in the construction of roads, on 
which the various parishes pay one-half the cost. The State law 
also provides for the use of State prisoners and sets aside the surplus 
revenue from the oyster and fish and game commissions for use in 
road construction. 

It is also a source of satisfaction to this office that the State of 
Alabama has established a State highway commission and State 
highway engineer, with an annual appropriation of $154,000 for 
building roads. 


MODEL SYSTEMS—CONSTRUCTION, MAINTENANCE, AND ADMINIS- 
TRATION. 


Mosirz, Ata.—From January 18, 1911, to March 6, 1911, an en- 
gineer from this office made a thorough study of the roads in Mobile 
County, and in particular of the roads under county supervision in 
the city of Mobile. Special attention was given to roads lying within 
the recently extended boundaries of the city. Mobile County has an 
area of 1,300 square miles and a total of about 2,000 miles of roads, 
about 1,200 of which are maintained as public roads. Except for 
a few miles of old shell roads around Mobile and the coast towns to 
the south, there are no improved roads, though the county is one of 
the most important in the State. A road map of the country was 
prepared and a general study of the topography, drainage, and super- 
ficial geology was undertaken. Recommendations based upon an 
analysis of the data obtained included suggestions for the develop- 
ment of park systems about the city of Mobile, the management of 
streets in the city subdivisions, and the treatment of bridges erected 
previous to 1900. Positive recommendations were submitted con- 
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cerning the kind and order of road construction to be undertaken. 
In view of the general deficiency of clay deposits it was advised that 
gravel or stone roads be built wherever the present earth roads could 
not be made to serve for a term of years. The construction of 32 
roads of various kinds, having a total length of 119} miles and 
intended to supply the needs of 81 per cent of the population outside 
of Mobile, was suggested in some detail. The item of bridges to be 
built in the future received careful attention. Emphasis was placed 
upon the matter of maintenance in relation to the existing law, and 
general suggestions looking toward better methods of construction 
were offered. 


Wetumpka, Aua.—During September and October, 1910, an ex- 
amination of the road conditions in Elmore County was made and 
suggestions were submitted for their improvement. Due considera- 
tion was given to the geographical conditions and the topography, to- 
vether with the deposits of road materials within the county and the 
present financial condition. Upon the information developed along 
these lines a system was outlined. This system involves the issue 
of bonds to provide a road system of the greatest possible mileage 
within the resources of the county. Construction of sand-clay roads 
was recommended and a map was prepared locating roads to nearly 
every settlement and reaching every market, so as to serve approxi- 
mately 97 per cent of the entire area involved. Advice was offered 
concerning the betterment of the county road administration and 
detailed specifications were made up for the construction of sand- 
clay roads and concrete culverts. A system of 39 roads, totaling 
2098 miles, at a cost of $201,486, was projected. The character and 
order of construction, the number of culverts, and other details for 
all = above roads were worked out and their separate costs esti- 
mated. 


Dave County, Fria.—Assistance and advice from this office was 
given to this county during January, 1911, with a view to system- 
atizing the construction of county roads. 


Brooxuaven, Miss.—The time of the engineer from this office at 
this point was partly occupied in prospecting for the best deposits 
of road gravel nearest to the various roads which it was contem- 
plated to improve under an authorized issue of $150,000 in bonds. 
The proceeds from the bond issue are to be expended under certain 
legal provisions, viz, that the road shall be let out by contract 
ate having been surveyed by a competent engineer, and after plans, 
specifications, and estimates have been made. The services of the 
engineer from this office were also furnished in drawing up specifi- 
cations and rendering other general assistance. 


ALBUQUERQUE, N. Mrx.—An investigation was made during July, 
1910, of the highways in Bernalillo County, N. Mex. An examina- 
tion of the condition of this county showed a valuation of taxable 
property of about: $4,000,000, and a population sparsely distributed 
except in the irrigated district, which is about 3 miles wide an 

extends across the county 25 miles. In this section the population 
is dense and heavy crops are produced. The revenue for road and 
bridge purposes in 1909 was approximately $9,000, derived from a 
levy of 2? mills and a theoretical per capita labor tax of $3. In 
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addition, the commissioners were required to make a tax levy of a 
mill or less, to be expended within the county on a thoroughfare to 
be designated by the Territorial officials, but this road had not, at 
the time the office was called on for assistance, been so designated. 
An estimate of the maximum sum available for road and bridge 
purposes, based on the above conditions, was made and a system for 
its administration outlined. Specific recommendations as to the 
improvement of Fourth Street, between Albuquerque and Alameda, a 
distance of 6 miles, and involving an expenditure of $1,500, were sub- 
mitted. Estimated costs of permanent roads, for which present in- 
dustrial conditions indicate a positive demand in the near future, 
were also made, involving an expenditure of $100,000. This per- 
manent construction will be demanded in the irrigated district for a 
distance of 25 miles. Finally an emphatic recommendation for the 
employment of an experienced highway engineer was presented. 


Hypro, Oxia.—At the request of the authorities of Hydro Town- 
ship, advice was furnished concerning the proposed construction of 
10 miles of macadam road leading from the town in three directions. 
A maximum issue of $30,000 in bonds was contemplated. A study 
was made of the materials in the vicinity, together with the topo- 
graphic conditions involved. Advice was furnished concerning a 
reduction of grades, the treatments of sandy surfaces, the construc- 
tion of culverts, and the requisite width of macadam surfacing. Es- 
pecial attention was given to the development of a crushed-stone sup- 
ply, which seemed to be in a fair way of solution at the departure of 
the engineer. Further advice was given concerning the employment 
of county prisoners, the management of grading, and the work of 
culvert construction. Two miles of roads were surveyed and platted 
for the assistance of the authorities. 


Rosertson County, Tenn.—The purpose of this investigation was 
a reconnoisance survey to determine the most important roads in the 
county to be first developed, to estimate the detailed mileage cost 
within an authorized bond issue of $150,000, and to indicate further 
what roads should be constructed as additional funds became avail- 
able. To determine the most important roads, a study of the distri- 
bution of population was made, together with an investigation of the 
traffic conditions, and a definite order of the construction of 10 roads 
was recommended. The type of road determined upon for this county 
was limestone, water-bound macadam, and an approximate estimate 
of the cost of construction of the above-mentioned 10 roads was sup- 
plied. A plan for future development, involving the improvement of 
earth-feeder systems and their maintenance, was submitted. 

The area of this county is about 475 square miles. There are about 
145 miles of main public roads, which can not be greatly reduced. 
The total road mileage is probably not far from 500 miles and all the 
roads are of earth. The soil is red or brown clay overlying limestone. 
There are some deposits of bank gravel, with a low percentage of 
stone, which would apparently prohibit the use of this material. 
The principal crop is tobacco, a common load of which is two casks 
weighing 1,800 pounds each, hauled with four mules. The county 
has no bonded indebtedness. 


Apitene, Tex.—An engineer from this office was sent to Abilene, 
Tex., in November, 1910, to outline the installation of a system of 


OFFICE OF PUBLIC ROADS. 749 


roads authorized under a $150,000 bond issue for the precinct. This 
work involved recommendations to the county court for the employ- 
ment of a general foreman, suitable engineer, and a patrol system of 
maintenance. These recommendations were based upon a thorough 
inspection of the precinct roads and an examination of the methods 
used at Brownwood and Waxahachie, operating under similar bond 
issues as that contemplated at Abilene. Proposals and specifications 
for road machinery, plans for culverts and bridges, and a method of 
bookkeeping were worked out and submitted. In addition an exami- 
nation of available road stone and gravel was made and suitable tests 
for this material were arranged. 


Bastrop County, Tex.—A general report to the commissioners’ 
court at Smithville, Bastrop County, was made by an engineer from 
this office concerning information for handling a bond issue for 
road improvement in the second precinct, together with the gen- 
eral outline of roads to be improved and an estimate of the amount 
of money necessary. The commissioners’ court at this place required 
merely general advice, and in view of the condition of the county it 
was suggested that they refrain from adopting a scheme of general 
improvement, devote the funds to bettering the bridges and culverts, 
and thus make certain excessively bad roads passable. It was pro- 
posed to form a road district in which the city of Smithville was the 
largest town, and to issue bonds for a system of roads and bridges. 
As a part of the report an estimate involving the sum of $100,000 for 
the purpose of constructing 11 roads at some future time was sub- 
mitted to the persons interested. General advice as to construction, 
administration, and maintenance was furnished. 

A general report on the method of handling a bond issue for road 
improvement in precinct No. 1, in Bastrop County, Tex., was made 
by an engineer from this office to the commissioners’ court. This 
report was based on a careful study of the general condition of the 
roads to be improved and the material at hand in the county, and 
involved advice concerning road location and construction. The 
question of administration was also studied and recommendations, 
with a detailed plan of organization, were submitted. The question 
of maintenance was discussed and recommendations were offered. 
The roads on which improvement was contemplated lead into Bastrop 
from all directions and are thoroughfares. Their improvement de- 
mands the construction of simple, graded roads on the hard, stiff soil, 
sand-clay construction on the sand and loam stretches, and gravel 
where the traffic is heavy and the material available. Various quali- 
ties of gravel and sand-clay were found. Separate estimates for the 
cost of construction of 11 roads of sand-clay or gravel were supplied 
with detailed plans and specifications and the necessary drawings. 


Bowir, Trx.—A report to the county authorities on the bond issue 
for road improvement in precinct No. 2 of Montague County, Tex., 
was rendered by engineers from this office. This is a contemplated 
bond issue, and suggestions as to the successful planning of the issue 
were made, together with details regarding the administration of it. 
An examination of the road material present in the precinct disclosed 
a good grade of clay and a surface formation of conglomerate suit- 
able for bottom courses, some sand-clay hard-pan mixture, and a 
good grade of tough limestone, besides several deposits of gravel. 
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Further detailed study developed the location of the best available 
material in the vicinity of the several roads involved. A study of 
the existing road system and its condition, together with culverts and 
bridges, with a view to offering effective advice as to future location 
and relocation, was undertaken. Considerable assistance in the de- 
tails of planning road construction of various kinds and the mainte- 
nance of completed roads was supplied. An approximate estimate 
of the cost per mile of a gravel road, crushed-stone road, and sand- 
clay road, together with drawings for them, form a part of the final 
recommendations. 


Brazorta County, Tex.—A report to the authorities of Alvin pre- 
cinct in this county on the method and cost of road improvement 
was made during June, 1911. The precinct covers approximately 
260 square miles with level topography. The soil varies from dark 
sandy loam to a heavy prairie type. The industries are trucking, 
fruit growing, general farming, and cattle raising. The approximate 
valuation of the precinct is $6,000,000. Four communities, lying 
within the precinct, will have to be connected by any system of roads 
that is adopted. An analysis was made of the present administrative 
methods and recommendations were made for their betterment with 
a view to a proper issue of bonds and the expenditure of their pro- 
ceeds. An examination of the road material disclosed a decided de- 
ficiency, and certain types of shell construction were suggested. In 
addition, one gravel road was proposed, for which the gravel could 
ve obtained for $1.70 per cubic yard. Culvert and bridge designs 
were submitted and specific recommendations concerning grading, 
shell surfacing, and bituminous gravel construction were sappliel 
The matter of maintenance received careful attention. Estimates 
for the construction of 11 separate roads, amounting to 68.6 miles, 
were prepared. The estimated cost of these roads totaled $373,411, 
and an issue of bonds to provide this amount was recommended. 


Howarp County, Tex.—A report was made by an engineer from 
this office to the commissioners’ court of Howard County, Tex., for 
a plan of organization and an outline estimate of the work to be done 
under a $100,000 bond issue for road and bridge improvement. Sug: 
gestions were added in regard to road machinery and road and bridge 
material. A general scheme of organization, involving the duties of 
the commissioners’ court, the road superintendent and foreman, and 
the organization of a construction gang, together with a schematic 
chart of the whole, was submitted. The equipment of construction 
gangs, subdivided into grading gangs, claying gangs, road-machine 
gangs, and bridge gangs, was worked out. A general explanation of 
the subjects of location, surface improvement, road material and 
maintenance, and the construction of culverts and bridges was made. 
A detailed estimate of the cost of 10 roads, amounting to an expendi- 
ture of $91,800, with $19,700 additional for culverts, was submitted. 


Minam County, Trex.—A report on the improvement of roads in 
precinct No. 1, of Milam County, Tex., was made by an engineer 
from this office with a view to a bond issue. The report was in the 
nature of a preliminary outline to determine the character of the 
work and the available material. Precinct No. 1 covers approxi- 
mately 190 square miles, is well watered, and contains rolling black 
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prairie land and also sandy soil land. The valuation of the county 
1s $7,500,000 on real property, the road mileage approximately 300, 
and the county has a population of 8,000. It is necessary to reach 
the communities of Buckholts, Yarrellton, Minerva, Ben Arnold, 
and Burlington by the proposed road system. Recommendations 
for the issuance of bonds and the administration of their proceeds 
were submitted. The administration was considered in detail. Gen- 
eral suggestions concerning the use of available road material, the 
location of roads, the construction of culverts and bridges, and 
definite methods of construction and maintenance were supplied. 
An estimate of the cost of constructing nine special roads, including 
culverts, amounting to $23,895, was’given to the county. The total 
amount involved was $248,749, and an issue of bonds for this expendi- 
ture was recommended. 


Mrinerat County, W. Va.—An inspection of the roads in Mineral 
County was made during March, 1911, and certain recommendations 
were submitted. The recommendations involved the designation of 
various individual roads to be improved, the methods of their im- 
provement and their cost, and also the location of permanent cross- 
drains and the method of treating additional specified roads. De- 
tailed drawings were furnished and a road map of the county pro- 
vided. This work involved an examination of the present condition 
of the public roads in the county and a study of the county road 
administration provided by the State laws. Under the provisions 
of these laws certain suggestions for the effective operation of road 
administration were made. An analysis of the county valuation 
and its distribution, together with the road-tax rate and the distribu- 
tion of mileage, form a part of the services rendered. 

Abundant road material was found in this county, fairly well dis- 
tributed, and included limestone and extensive deposits of gravel of 
various grades. The proper selection of these materials was advised. 


EXHIBITS AND ROAD-IMPROVEMENT TRAINS. 


An interesting feature of the year’s work was the exhibits dis- 

layed by the office at expositions and on road-improvement trains. 

hese exhibits consisted of models illustrating various types of im- 
proved roads and road-building equipment, similar to those which 
were prepared and displayed by this office at the Alaska- Yukon- 
Pacific Exposition. 

The object of these demonstrations was to arouse interest in better 
roads and to instruct farmers and road officials in the fundamental 
principles of road construction and maintenance. 

The models illustrate the construction of earth, sand-clay, gravel, 
macadam, brick, and bituminous-macadam roads, They are built to 
exact scale and are about 3 feet wide and 5 feet in length. The ex- 
hibits also include models of quarries with miniature crushing plants 
in actual operation. Other models show macadam roads, on which 
miniature steam rollers—built to scale—are in constant operation, 
illustrating the process of rolling. 

One of these exhibits was displayed at Knoxville, Tenn., during 
the Appalachian Exposition, from September 12 to October 12, 1910, 
and another at Chicago, IIl., in the Coliseum, at the National Land 
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and Irrigation Exposition, from November 19 to December 2, 1910. 
The exhibits attracted so much attention at these expositions that 
various railroad companies applied to the office for the privilege of 
installing them on cars where they could be shown at the principal 
towns along their lines. 

An arrangement was made with the Pennsylvania Railroad, the 
State highway department of Pennsylvania, and the Pennsylvania 
State College to cooperate with the office in operating a road-im- 
provement train throughout the State of Pennsylvania. The train 
consisted of an exhibit car, which contained not only the models re- 
ferred to above, but also a large number of enlarged photographs, 
illustrating various features of the road subject, and a set of pictures 
furnished by the Pennsylvania highway department. 

A lecture car was provided in which stereopticon lectures were 
given during the day and evening at each stopping place by repre- 
sentatives of this office, of the State highway department, and of the 
State college. Two other cars were provided with exhibits consisting 
of full-size road-building machinery, including crushers, elevators 
and bins, and a number of homemade devices, such as split-log drags 
and concrete rollers. 

The train started out on January 25 from Harrisburg, and cam- 
pleted its itinerary at State College on March 28. During that time, 
it stopped at 165 places, where the exhibits were displayed and 174 
lectures were delivered. The success of this project is shown by the 
fact that approximately 53,000 people attended the lectures and 
examined the exhibits. In many places, the crowds were so large 
that the lectures were repeated. At other places, where the car would 
not accommodate the audiences, the meetings were held in court- 
houses, opera houses, etc. 

Another train similar to that operated on the Pennsylvania Rail- 
road was started out over the lines of the Southern Railway on May 
1, 1911, and did not complete its itinerary before October 28, 1911. 
Up to the close of the fiscal year, approximately 12,000 people had 
examined the exhibits and heard the lectures on this train. Lectures 
were given on the Southern train by representatives of this office, the 
Southern Railway, and the American Association for Highway In- 
provement. 

Negotiations are pending for the operation of similar trains on 
several of the largest railroad systems of the country, including the 
Frisco system, the Atlantic Coast Line, and the Nashville, Chatta- 
nooga & St. Louis Railroad. 

An exhibit was prepared during the year for the International 
Exposition at Turin, Italy, beginning April 30 and closing October 
31, 1911. This exhibit consisted of photographs and rock samples 
illustrating the methods of testing road materials in the laboratories 
of this office, models of the standard types of road construction, such 
as macadam and bituminous-macadam, and models of various types 
of machines used in this country in road-building. 


LECTURES, ADDRESSES, AND PAPERS. 


During the year 723 lectures and addresses were delivered in 
various parts of the country by 22 representatives of the office, as 
compared with 523 lectures delivered during 1910. The total attend- 
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ance al. these meetings was a little over 200,000, including the meet- 
ings held in connection with the Pennsylvania Railroad and 
Southern Railroad good-roads trains, which amounted to about 
65,000. All of these lectures were of a practical or scientific char- 
acter, and most of them were illustrated with lantern slides. 

The names of the States and the number of lectures given in each 
are as follows: Alabama, 108; Arkansas, 3; Colorado, 1; Delaware, 
3; District of Columbia, 2; Florida, 5; Georgia, 18; Idaho, 9; 
Illinois, 16; Indiana, 5; Lowa, 2; Kentucky, 5; Louisiana, 1; Maine, 
4; Maryland, 9; Michigan, 5; Mississippi, 33; Missouri, 3; Montana, 
1; Nebraska, 2; New Hampshire, 1; New Jersey, 5; New York, 15; 
North Carolina, 24; Ohio, 7; Oklahoma, 7; Pennsylvania, 278; Rhode 
Island, 1; South Carolina, 53; South Dakota, 16; Tennessee, 46; 
Texas, 4; Utah, 5; Virginia, 22; and West Virginia, 4. 

Most of the lectures were given at farmers’ meetings, although 
this work included the delivery of lectures and the reading of several 
papers before road conventions and scientific organizations. The 
method of disseminating information by means of lectures has been 
productive of excellent results, and it is believed that it is one of the 
most useful and beneficial projects of the office. 


PHOTOGRAPHIC LABORATORY. 


The equipment of the photographic laboratory has been improved 
during the year, and the method of filing negatives, prints, and slides 
has been thoroughly revised. A vertical filing system has been 
adopted and a card index of all slides, negatives, and prints has been 
made. 

The work of the laboratory during the year involved the develop- 
ment of 220 rolls of films, and making 446 negatives, 167 bromide 
enlargements, 2,028 lantern slides, and 11,841 prints. 

At the present time the office has over 6,000 negatives in its collec- 
tion, and Ape o ET Ately 5,000 lantern slides. Most of these slides 
have been colored by our own artist, and are used by representatives 
of this office in giving lectures. The office also has an arrangement 
by which lantern slides and data for use in lecture work are loaned 
to interested individuals and to representatives of scientific and other 
organizations. 

It has been necessary during the year to print a larger number of 
negatives than in any previous year in order to complete the photo- 
graphic files of the office. Photographic records of all object-lesson 
and experimental work conducted by the office and of all economic 
and field investigations are kept in this office. 


STATISTICAL AND ECONOMIC INVESTIGATIONS. 


An investigation begun in November, 1909, to ascertain the mileage 
of improved and unimproved roads in the United States and the cost 
of various types of construction, was completed about the close of 
the fiscal year 1911. This information is now being published in 
Bulletin No. 41, as a supplement to Bulletin No. 32, published in 
1904. It is the purpose of the office to publish similar information 
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for each five-year period, in order to show the progress which is being 
made in each county in the United States. 

The cost data contained in Bulletin No. 41 are the first which have 
been collected and published by the office, and it is believed that this 
information will be of great interest and value to road builders 
throughout the country. 

According to the 1904 statistics there were 2,151,379 miles of public 
roads in the United States, not including Alaska and insular pos- 
sessions, but, according to the 1909 figures, there were 2,199,387 miles. 
In 1904, 153,531 miles of roads were reported as improved, but in 
1909 there were 190,467 miles improved. In other words, the per- 
centage of all roads improved has increased from 7.14 per cent in 
1904 to 8.66 per cent in 1909. The improved-road classification in- 
cludes only such roads as have been properly graded, drained, and 
surfaced with hard material, such as stone, gravel, sand-clay, brick 
shell, slag, etc., as well as those which have been surfaced with hard 
materials and treated with bituminous preparations. 

During the spring of 1910 an investigation was begun to ascertain 
the economic effect of road improvement upon communities. In this 
work counties were selected in which the roads were exceedingly bad 
and in which bonds had been issued for the purpose of improving the 
main roads. A preliminary study of these counties was made after 
the bonds had been issued and the roads selected, but before the actual 
work of improvement had begun. The amount of bonds issued and 
the names of the counties included in this investigation are as follows: 
Spottsylvania County, Va., $100,000; Dinwiddie County, Va., $105,- 
000; Lee County, Va., $364,000; Wise County, Va., $700,000; Lexing- 
ton Township, Davidson County, N. C., $100,000; Beat No. 1, Lauder- 
dale County, Miss., $200,000; Russell County, Ala., $100,000; Dallas 
County, Ala., $250,000; Manatee County, Fla., $250,000; Wood Town- 
ship, Clark County, Ind., $10,000; Riverton Township, Mason County, 
Mich., $20,000. The total amount of bonds issued in these counties 
is $2,268,120. 

A personal investigation and study is to be made in each of these 
counties and townships each year until the roads have been improved, 
and until the beneficial effects from such improvement.can be clearly 
ascertained. The results already accomplished indicate that the 
final report on this project will be a powerful argument for road 
improvement. ; me Ye py! 

Reports received from the principal shipping points in most of 
these counties indicate that the incoming shipments of farm produce 
far exceed the outgoing shipments. At the county seat, which is the 
principal shipping point of one of these counties, the incoming ship- 
ments of farm produce, as ascertained from the railroad company, 
in 1909 were 13,042,803 pounds, while the outgoing shipments were 
only 4,434,380 pounds. At another point in one of these counties 
the incoming shipments of farm produce during 1910 amounted to 
13,120,986 pounds, while the outgoing shipments amounted to only 
1,471,937 pounds. At the principal shipping point in another 
county the incoming shipments amounted to 8,262,724 pounds, while 
the outgoing shipments were 1,200,704 pounds, 
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The agricultural lands in the counties above referred to are con- 
sidered fertile and, with improved roads, it is believed that they 
would not only produce enough for local consumption but would 
create a supply for shipment to other points. 

A careful study is to be made in all of these counties before and 
after the roads are improved in regard to the value of the land, the 
character of crops hauled to market, the size of loads, the distance the 
various products are hauled to market, the cost of marketing crops, 
the areas under cultivation, the condition of schools and farm life, 
the efficiency of rural mail delivery, etc. 

A careful photographic record is to be made of each of the roads. 
These photographs will show the condition of the roads before and 
after improvement, the methods of construction employed, as well as 
the character and extent of traffic before and after improvement. 

In the counties where this investigation has now been in progress 
for two years it has been found that the price of land lying along 
the improved roads has already increased in value from 50 to 100 per 
cent. Heretofore the roads have been so bad that it has been a 
common practice in many of these counties to open the schools in 
August and close them during the early winter, so as to avoid the 
bad roads. 

Extensive mining operations are carried on in two of the counties 
included in this investigation. The mining towns afford an excellent 
cash market for farm produce, but the local production does not begin 
to supply the demand. In fact the records of the railroad companies 
show that the incoming shipments of food products exceed the out- 
going shipments at the rate of about 10 to 1, and that they are of the 
kind that could be produced in the counties to which they are 
shipped. One of the reasons for this condition of affairs is that the 
roads are so bad that hauling can not be done at a profit during a 
considerable part of the time. 

Investigations dealing with road administration and road manage- 
ment have been inaugurated during the year. It is believed that 
when these investigations are completed and published the result 
will be a complete reorganization of the present system of road ad- 
ministration in many communities throughout the country. 

Information is being collected in regard to the use of convict labor 
in road building, and taxation and bond issues for road improvement. 

A complete list of road officials in every county and township in 
the United States is being compiled. This list will show not only 
the number of road officials but the character of the work which 
each class of officials performs. From present indications it appears 
a there are approximately 150,000 road officials in the United 

tates. 

The system of collecting and disseminating useful data relating to 
road improvement throughout the United States was improved dur- 
ing the year by the appointment of a special agent for each State. 
These special agents report on the first of each month concerning 
road activities in their respective States. In this way the office is 
Sune in close touch with the progress of road improvement in each 
a ° > 
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The library of this office consists of about 3,000 volumes, among 
which are included the publications of all State highway depart- 
ments, geological surveys, agricultural departments, and experi- 
ment stations, as well as those of various other State organizations 
which publish statistical information or data of interest to the offi- 
cials and scientists of the office. We are also receiving the publica- 
tions of the engineering departments of nearly all cities in the United 
States having more than 5,000 inhabitants. Foreign countries which 
are issuing reports concerning BRIT activities have also placed this 
office on their mailing list in exchange for similar courtesies from us. 

We are receiving at the present time 64 periodicals, of which 26 
are received from the department library and 88 are mailed direct 
from the publishers. Some of these periodicals contain compara- 
tively little information that is of use to us, but all of them have at 
least some data which are valuable in our research work. 

The cataloguing of the publications of the library is proceeding as 
rapidly as possible, and we have every reason to believe that this will 
be brought up to date during the present fiscal year. 

The hbrarian of this office is now engaged in compiling a bulletin 
concerning road conditions and administration in foreign countries. 
The information for this publication is being drawn from the reports 
of American consuls and the printed information which they have 
secured from the Governments where they are stationed. 


PUBLICATIONS. 


The preparation of 15 publications has been carried on during the 
fiscal year 1911, but of these only 3 were issued during that year. 
These are: Bitumens and their Essential Constituents (Circular 93) ; 
Progress Reports of Experiments in Dust Prevention and Road 
Preservation (Circular 94) ; and the annual report of this office for 
1910. 

Eight other publications were prepared during the year and have 
since been issued. These are as follows: Descriptive Catalogue of 
Road Model Exhibits (Bulletin 36) ; Examination and Classification 
of Rocks for Road Building (Bulletin 37, revised edition) ; Methods 
for the Examination of Bituminous Road Materials (Bulletin 38) ; 
Highway Bridges and Culverts (Bulletin 39); Special Road Prob- 
lems in the Southern States (Circular 95); Use of Concrete on the 
Farm (Farmers’ Bulletin 461); Bituminous Dust Preventives and 
Road Binders (Yearbook Extract 538); and Progress and Present 
Status of the Good Roads Movement in the United States (Yearbook 
Extract 535). 

There are four other bulletins on which a considerable amount of 
work was done during the fiscal year 1911. Two of these are nearing 
publication, namely, Bulletin 40 (Road Material Resources of Min- 
nesota) and Bulletin 41 (Mileage and Cost of Public Roads in the 
United States in 1909). 

Publications are now being prepared on the subject of Road Mate- 
rial Testing Laboratories, on the Condition and Administration of 
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Roads in Foreign Countries, and on Coke-oven Tars in the United 
States. 


CLASSIFIED EXPENDITURES FOR 1911, BY PROJECTS. 


Expenditures for fiscal year ended June 80, 1911, by projects. 


Appropriations: 
Salaries, Oficerot Public Roadsusu22i 2222. 223) tL See $21, 260. 00 
COC ein aria Se Cre bet See ees Me Pe et eet os oe ee eee 2 16, 000. 00 
Investigating road building and maintenance______--____-____- 43, 000. 00 
Eee SLOT Sees se ee Fee 23, 280. 00 
PNGHMNTS Era tiVevexpCNSOS= 2. on nn eee eee eee 10, 700. 00 
PEG PPLODTiAt ON 2a eae = ae See eee = ee eee 114, 240. 00 
Projects: 
aeRO ect-lesson TORUS Et = Beret ris cee ln eT oe tt Bee Ne 18, 982. 91 
2. Instruction in: highway, engineering———=_.. >= == 42 5, 363. 30 
8. Testing road materials (included in report for No. 31)____- 0. 00 
4. Road management and accounting (included in report for 
INOLAS2) FE OO Se RAT TIRE ath. ge as 0. 00 
5. Lectures, addresses, and papers)2s—4s2e22245-524- 22225. = 10, 806. 36 
G6: Special inspection and advices....-2=2-==2-~ 22 22 eek 7, 294. 61 
7. Dust prevention and road preservation (included in report 
LOOTING SO) arene a ae ee ne ee re ee ee 0. 00 
Se. standardization: of. testS2. -== 2-22 eco ean 1, 103. 37 
9. Introduction of model systems of construction, mainte 
nance, and Vadministrationisse:!_22 4 oj fat ie ee Ale eo 2, 265. 00 
10. Investigation of road materials in the several States (in- 
Clided ink repoLrEe TONING. ol) sees. = eee ee ee 0. 00 
11. Sand-clay and burnt-clay roads (included in report for 
ON ON Lye Se SS er see eae eee econ ee ae 0. 00 
12> Burnt-clay* roads eh Less a Sac eee ee Se eee 0. 00 
13 .pinvestica tion of slagies232- s2o2. 32253220) alee eres 750. 00 
14. Cooperation with county newspapers (included in report for 
NOt) eae ee re ee ae eee 0. 00 
15; iCorrosion. of iron and steele fee a See ee eee ees 250. 00 
16. Split-log drag (included in report for No. 6)-----------_-- 0..00 
17. Classification of road materials (included in report for No. 
24) ee ee ae See ee ee Se ae eee 0. 00 
1S; Bibliography om roads 225 222-22 SSeS ose esse ee 0. 00 
io wAGmIinistration and equipment 2222. 2 222-S-5S=e eS 36, 800. 63 
oO eiiraetion: tests) ss2es2= 252225 bela oe Bee ee eee ees 0. 00 
Ol ainspection, ofsrural-delivery,, roads —-— — = == 3 ee 0. 00 
22. Tilustrated lecture, photograph, and record work_--_--___-__ 8, 356. 66 
23. Cooperation with experiment stations_____-__-__.____________ 0. 00 
oA Cooperation with Worest) Services2 222 2- =. 82a ose sees ese 0. 00 
SF eed corinVveshigd tions Go25--- = Se See ee ee 1, 425. 45 
Od TNO he ee eee ee ee ee aoe ae ee eee 1, 491. 54 
27. Economic investigations (included in report for No. 82)-.. — 0. 00 
Dem T-CONCEELE INVES ELE ALOIS eae me eee eee ree eee eee 1, 568. 54 
2S), SNS VEN GS) 2oee oe ee ee ee eS 1, 997. 98 
SOs experimentalijroads = fet See ee ees See ee 5, 834. 88 
81. Testing, investigating, and classifying road materials______ 7, 544. 05 
82. Road management and economic investigations_______._____ 6, 518. 06 
Way 0 Wasa afsvata bl AYN S's ey ee Sa ee es ee ee eee ee 118, 348. 34 
AIAMCG. UMUISCO. SIA DULGL Y) LOU 8 ae a a eo ee 29. OL 
Balance unused, miscellaneous rolls (estimated) ---------------_--- 862. 65 
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OUTLINE OF PLANS FOR THE CURRENT YEAR. 


The work of the current fiscal year will not differ materially from 
the work of the last fiscal year. The appropriation for the current 
fiscal year exceeds that of the fiscal year 1911 by $46,480, and it is 
therefore planned to increase the scope of the work in all its branches. 
In the appropriation bill for the current year $10,000 was provided 
for experiments in road construction and maintenance. The work 
under this project has already started. Experiments are being con- 
ducted at Chevy Chase, Md., to determine by service tests the relative 
value of various bituminous materials applied by different methods, 
both in the construction and in the surface treatment of macadam 
roads. It is planned, if this ade eae is continued, to maintain 
these experimental sections of road for a term of years, keeping 
accurate cost data in order to determine the relative economy of the 
various types and methods of construction, taking into consideration 
the first cost as well as the maintenance charges. 

Arrangements are being perfected to conduct experiments in Alex- 
andria County, Va., in the maintenance of earth and gravel road by 
the patrol or daily maintenance method. 


PLANS AND RECOMMENDATIONS FOR 1913. 


The estimates for the fiscal year 1913 provide for an increase of 
$70,176. In the event that the increase is granted, it is expected to 
broaden the scope of the advisory, lecture, object-lesson, and experi- 
mental work. 

At the present time, the office can meet only a portion of the re- 
quests that are made for lectures and engineers. 

It is recommended that the name of the office be changed from 
Office of Public Roads to Bureau of Public Roads. 


REPORT OF THE SOLICITOR. 


U.S. DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SOLICITOR, 
Washington, D. C., October 19, 1911. 
Sir: I submit herewith the report of the work of the Office of the 
Solicitor for the fiscal year ended June 30, 1911. 


Very respectfully, 
Sole y Gero. P. McCaBg, 
Solicitor. 
Hon. JAMES WItson, 
Secretary of Agriculture. 


OUTLINE OF OFFICE WORK. 


The greatest activity of this office since its creation in 1905 marked 
the period covered by this report. The necessary administrative 
machinery is now in working order to carry out the several regulative 
acts of Congress enacted in the past few years and intrusted to the 
Secretary of Agriculture for enforcement. Among these are the food 
and drugs act, the meat-inspection law, the acts for protection of 
the National Forests, the twenty-eight hour law, the live-stock quar- 
antine act, the insecticide act, and the Lacey Act. The extent of the 
authority of administrative officers under these statutes, technical 
questions of See and practice in the trial of actual cases arising 
under these laws, and the correct interpretation of the more im- 
eer provisions of the statutes have now, with a few exceptions, 

een pretty well settled by the courts. As a result, the work of this 
office has increased propo. tionately as the duties of administrative 
officers, inspectors, and other agents have become more sharply 
defined and better understood. The normal expansion along existing 
lines of activity in other branches of the department has also added 
greatly to the work of this office. The placing of the legal business 
of the Forest Service under my immediate direction has resulted in 
still further increasing the duties of the office and in greatly enlarging 
their scope. 

The food and drugs act has been enforced vigorously and effectively 
during the year by the department and by the United States attor- 
neys. There were prepared and reported to the Department of Jus- 
tice 1,162 violations of the law, a larger number than in any one year 
previous and approximately 40 per cent of the number reported in 
the four and one-half years the act has been in éffect. Of the whole 
number, 825 were criminal cases and 337 were recommendations for 
the seizure of adulterated or misbranded foods and drugs. There 
were 684 cases prosecuted by the United States attorneys during the 
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year, a marked increase over the number of cases presented in any 
one year previous, the number representing about 50 per cent of the 
cases brought to judgment up to June 30, 1911. In addition some 
250 minor violations of the law, involving questions of labeling only, 
were corrected without recourse to the courts. In that agi of 
offenses shippers voluntarily reformed their labels immediately on 
notice by the Solicitor of the exceptions taken by the Bureau of 
Chemistry to the branding. 

Of the criminal cases prosecuted during the year, 386 resulted in 
convictions. As in previous years, defendants pleaded guilty in by 
far the greater number of these cases. Eleven of the criminal cases 
were decided adversely to the Government. Fines were imposed in 
the criminal cases amounting to about $16,000, and, in addition, costs 
were generally assessed against the defendants. Of the cases reported 
during the year, 219 were pending in the courts at its close, and 351 
reported late in the year were under consideration by the Department 
of Justice. 

In the seizure cases decrees of condemnation and forfeiture were 
entered against 277 pres hapeaoue of adulterated and misbranded foods 
and drugs. As heretofore, whenever seized articles of food were 
found to consist of filthy, decomposed, or putrid substances, or to 
contain added poisonous or deleterious ingredients which might ren- 
der them injurious to health, the department has insisted that orders 
be entered directing the destruction of the goods. One hundred and 
fifty shipments of this class were destroyed. On the other hand, in the 
class of cases where the adulteration or misbranding was such that it 
could be cured by relabeling, the courts have usually released seized 
goods to claimants after relabeling whenever claimants have appeared 
and consented to the entry of decrees of condemnation and forfeiture; 
paid the costs of the proceedings, and filed bonds, as provided for by 
section 10 of the act, that the goods would not thereafter be sold or 
otherwise disposed of contrary to law. One hundred and twenty- 
seven shipments of this class were released during the year after re- 
labeling and the providing of satisfactory bonds. There have been 
seized and destroyed large quantities of tomato catsup, tomato pulp, 
tomato paste, frozen and desiccated eggs, and black olives, found to 
be adulterated because they consisted in part of filthy, decomposed, 
or putrid substances. Several shipments of ice-cream cones contain- 
ing boric acid have also been condemned and destroyed. The practice 
has been continued of reporting cases for criminal prosecution based 
on shipments of seized goods found to consist of filthy, decomposed, 
or putrid substances, or to contain added poisonous or deleterious 
ingredients which may render them injurious to health, and criminal 
prosecutions have been maintained successfully against shippers of 
such articles. More than 60 shipments of vinegars have been seized 
on the ground, for example, that they were represented on their 
labels as cider or apple vinegars, when they were found on analysis 
to contain dilute solutions of acetic acid and to be artificially colored. 
Shipments of this class have usually been released by the courts to 
claimants after the entry of decrees of condemnation and forfeiture 
and relabeling. Twenty-four seizure cases were discontinued, be- 
cause evidence was not forthcoming on which to maintain them. In 
12 cases seizures were abandoned because the goods had been dis- 
posed of prior to the filing of libels. Fifty-nine seizures made during 
the year were pending in the courts at its close. 
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Notices of judgment in the terminated cases have been prepared 
by this office promptly on receipt of the necessary records from the 
United States attorneys. Four hundred and forty-two of such notices 
were published during the year and over 200 more were in course 
of publication at the close of the year. Notices of judgment have been 
issued in the cases decided adversely as well as favorably to the 
Government. Advance copies of these notices have been forwarded 
to the officials of the several States authorized to cooperate with the 
department in the enforcement of the law. These notices serve a 
double purpose. They are an important factor in deterring the par- 
ties interested in particular notices from further violations of the 
law, and they inform the officials engaged in the administration of 
the food and drug laws as well as manufacturers and producers of 
foods and drugs generally of the interpretation placed by the depart- 
ment and by the courts on the provisions of the law defining adultera- 
tion and misbranding. 

The office reported 598 instances of apparent violations of the 
twenty-eight hour law (act of June 29, 1906; 34 Stat., 607) in the 
fiscal year 1911, as compared with 438 cases similarly reported in 1910. 
Penalties aggregating $26,075 were recovered and costs in the sum 
of $5,783.85 were paid in 1911; in 1910 penalties in the sum of 
$16,500 and costs in the sum of $2,919.35 were assessed. Three 
hundred and fifty cases were disposed of in 1911, as compared with 
187 cases disposed of in 1910. In 1911, 30 cases out of 284 resulted 
adversely to the United States; in 1910, 19 cases out of 158 terminated 
in favor of the defendants. Five hundred and fifty-nine cases were 
pending under this statute at the close of June 30, 1910, and 807 cases 
were pending at the close of June 30, 1911. 

One hundred apparent violations of the live-stock quarantine acts 
were reported to the Attorney General during 1911, as compared with 
148 cases during 1910. Of these, 90 were apparent violations of the 
act of March 3, 1905 (33 Stat., 1264), and 10 were alleged violations 
of the act of May 29, 1884 (23 Stat., 31). In all, penalties amountin 
to $5,580 were imposed in the 51 violations of these statutes dispose 
of during 1911, as compared with fines amounting to $2,970 in the 24 
cases disposed of under the same statutes during 1910. 

One hundred and one violations of the meat-inspection amendment 
(act of June 30, 1906; 34 Stat., 674) were reported to the Attorney 
General in 1911, as compared with 52 similar cases reported in 1910. 
Forty-three cases terminated in favor of the United States in 1911, 
fines or sentences of imprisonment being imposed; fines were assessed 
in the sum of $3,240; 18 cases terminated in favor of the United States 
in 1910, and fines were assessed in the aggregate of $2,397. In 1911, 
in 1 case there was a verdict for the defendant, 8 cases were dismissed, 
in 4 cases no true bills were found, and in 3 cases sentence was sus- 
pended; there were 74 cases pending under this statute at the close 
of June 30, 1911. In 1910, no cases were lost, 8 were dismissed for 
lack of evidence, and 26 were pending at the close of June 30, 1910. 

The appropriation for the enforcement of the insecticide act of 1910 
(act of April 26, 1910; 36 Stat., 331) became available March 4, 1911, 
(36 Stat., 1264). Several opinions have been rendered by the Solicitor 
on the construction of important sections of the statute, guaranties 
filed under section 9 are being examined, and the necessary legal work 
opera to the preparation of cases under the act is being per- 

ormed. 


’ 
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The legal work of the Forest Service was placed under my imme- 
diate direction on January 15, 1910, and the report of this office for 
the fiscal year 1910 included a statement of the legal business trans- 
acted on behalf of that service from January 15, 1910, to June 30, 
1910. Where reference is made in the present report to the legal work 
for the Forest Service transacted in the fiscal year 1910 this fact 
should be borne in mind. 

During the fiscal year 1911 the Solicitor rendered 56 written 
opinions to officers of the Forest Service on the legal phases of ques- 
tions arising in connection with the administration of the national 
forests; during the fiscal year 1910, 51 written opinions were similarly 
rendered. Four hundred and twenty-three agreements and 196 
leases were prepared, and the sufficiency of the execution of the same 
examined during 1911, as compared with 53 agreements and 150 
leases prepared during the fiscal year 1910. Two hundred and seven 
bonds were prepared in 1911, as compared with 47 in 1910. Two 
thousand three hundred and thirty-one cases involving contested 
claims to lands within the National Forests were handled during the 
fiscal year 1911, as compared with 565 cases of contested claims to 
lands within the National Forests disposed of during 1910. The 
regulations regarding the occupancy of lands in National Forests, in 
connection with the generation of hydroelectric power, were issued 
on December 29, 1910, as the result of conferences with the officials 
of the Forest Service, and on March 18, 1911, the regulations govern- 
ing the subject of grazing on the National Forests were likewise pro- 
mulgated. The regulations regarding special uses of lands in National 
Forests were similarly issued on March 18, 1911, and the portions of 
the National Forest code regarding trespass and timber sales were 
completed, though not issued at the close of the fiscal year 1911. 
Those portions of the code regarding settlement and claims were 
practically completed at the close of 1911. These regulations con- 
stitute a very complete code of rules governing the use and adminis- 
tration of the National Forests in every particular. Twenty-four 
cases were reported to the Attorney Couamleie criminal prosecution 
and 12 actions for injunction as a result of grazing trespasses during 
1911. Of the criminal cases, 11 resulted in convictions, $800 in fines 
being imposed. Injunctions were granted in 8 of the 12 cases. In 86 
cases an administrative settlement was effected, it being apparent 
that the trespasses were committed without criminal intent or 
knowledge. Remittances in the sum of $2,000.04 have been received 
in 55 cases; the remaining cases will be settled during the present 
fiscal year. Thirty-five trespass cases were reported with a view 
to the collection of exemplary damages, recoveries being had in 13 
cases in the sum of $2,094.57 actual damages and $817 exemplary 
damages. Outstanding judgments amount to $317.50. 

Nine hundred and fifty-eight agreements, 224 bonds, and 1 deed 
were prepared in 1911, as compared with 559 agreements and 87 
bonds prepared in 1910. 

Nine applications for letters patent on inventions of employees of 
the department for dedication to the public were filed in 1910, and a 
like number was presented in 1911. Of pending cases, 10 patents 
were allowed in 1911, as compared with 5 patents allowed and 1 
disallowed in 1910. 
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The foregoing summary of the legal business transacted by this 
office on behalf of the department, while giving as much as can be 
expressed statistically, does not convey an adequate idea of the 
catia or character of the work actually done. An examination of 
the reports of the various United States attorneys will show that the 
legal business of this department has increased in volume and impor- 
tance to a very marked degree during the fiscal year 1911. This, of 
course, does not take into account the legal business of the department 
which is not ultimately referred to the United States attorneys. I 
desire to make it a matter of record that the prompt and, I believe, 
efficient transaction of the legal business of the department has been 
effected through the devotion of the clerical force of this office. 
The work is current and as nearly up to date as conditions will 
ermit. 
e It should be noted that in the following report no reference is made 
to any prosecution in tabular form, nor is the name of any defendant 
stated unless an indictment has been returned or an information 
filed in the case. The only reference to such cases is in the general 
summary, where a statement is made of the number of cases trans- 
mitted to the Attorney General for appropriate action during the 
fiscal year covered by the report. 


ADMINISTRATION OF ACTS OF CONGRESS. 
THE FOOD AND DRUGS ACT. 


The new method of handling reports of food and drug cases, pre- 
scribed by General Order No. 140, effective July 1, 1910, has 
produced good results. This is evidenced from the increased number 
of cases reported and prosecuted during the year. Under the prac- 
tice outlined by the order, complete reports have reached the hands 
of the prosecuting officers of the Government within a brief time 
after the violations have been committed. The cases have been 
handled promptly, and objections formerly raised to proceeding with 
the cases on account of the staleness of the offenses ines been prac- 
tically negligible. Full cooperation has existed between the Depart- 
ment of Justice and this department during the year. Several 
briefs have been written by the Solicitor at the request of the Attorney 
General and the United States attorneys, and frequeat correspond- 
ence in legal questions presented in pending cases has contributed, it 
is believed, to the effective enforcement of the law. 

In accordance with General Order 140, the Solicitor has examined 
the evidence of violations of the law reported by the Bureau of Chem- 
istry to determine whether prima facie cases are presented and make 
recommendations to the Secretary of Agriculture whether citations 
should issue, and, after hearings had been held, whether cases should 
be reported to the Department of Justice. In making these recom- 
mendations the findings of fact by the Bureau of Chemistry have been 
accepted, and all the evidence available has been considered to deter- 
mine whether violations of the law have been committed such as to 
warrant prosecution. No leniency has been shown in any case based 
on foods alleged by the Bureau of Chemistry to contain added poison- 
ous or deleterious ingredients which might render them injurious to 
health. Regard has been had to the icelatetiiin of the Committee on 
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Expenditures in the Department of Agriculture in House report No. 
1780, Sixty-first Congress, first session, that— 

The prime object of the food and drugs act is the securing of wholesome food and 
properly labeled drugs for the people at large. The prosecutions involved are merely 
an incident toward this end and should be directed principally against those offenders 
who persist in their violations of the law after being fully informed as to its provisions 
and requirements. 


And to the Secretary of Agriculture’s directions of March 24, 1909: 


That no prosecution shall be made for alleged violations of the food and drugs act 
when it is apparent that the alleged violation was the result of an honest mistake in 
interpreting the law and the absence of intent is plainly evidenced by the fact that as 
soon as the attention of the accused was drawn to the alleged violation he immediately 
and in good faith complied with the department’s interpretation of the law and there- 
after continuously conducted his business in accordance therewith. 

Hearings were recommended on over 2,150 samples, and on ap- 
proximately 650 samples no hearings were recommended. No viola- 
tion of the law was apparent from the findings of the Bureau of Chem- 
istry in over 20 per cent of these 650 samples. In regard to other 
samples no hearings were recommended for the reasons, among others, 
that evidence of interstate shipment was lacking, that the offense 
charged was trivial or technical, that the evidence of adulteration or 
misbranding was reported by the Bureau of Chemistry to be weak, 
that the Department of Justice had refused to prosecute for similar 
alleged violations, or the courts had decided them adversely to the 
Government, that manufacturers had been fined in similar cases and 
reformed the conduct of their business before the report of the Bureau 
was received, and that cases involving similar questions of law were 
pending in the courts. 

After hearings had been held prosecution was recommended in over 
1,250 cases, and in some 1,500 abeyance was recommended. Twenty 
per cent of the 1,500 cases were recommended for abeyance, because 
the offenses alleged by the Bureau of Chemistry were technical and 
the parties responsible for the products in question had reformed their 
labels; in 10 per cent the Bureau of Chemistry recommended no fur- 
ther action; in 10 per cent also the evidence offered to substantiate 
the charges of adulteration or misbranding was found to be insuffi- 
cient on which to base prosecution; and in 15 per cent cases presenting 
the same questions were pending in the courts. Other reasons for 
recommending abeyance were adverse decisions of the courts in simi- 
lar cases, no adulteration or misbranding within the definition of the 
law disclosed by the facts at hand, insufficient evidence on which to 
proceed against parties primarily responsible for the articles on which 
the cases were prepared, and the fact that certain articles had been 
shipped prior to the issue by the department of decisions stating its 
views as to labeling them. Fifty-seven seizures proposed by the 
Board of Food and Drug Inspection were rejected by the Secretary, 
on advice of the Solicitor, for similar legal reasons. In 245 cases re- 
ported by the Bureau of Chemistry as basis for criminal prosecution, 
where the exceptions taken to the labeling were deemed insufficient 
to warrant the calling of hearings or prosecutions, letters were ad- 
dressed to the shippers calling their attention to the findings of the 
Bureau of Chemistry and requesting advice as to what action would 
be taken to insure the proper branding of future shipments. The 
shippers reformed their labels to meet the views stated in the letters, 
excepting 9 instances in which failure to reform was followed by rec- 
ommendations for prosecution. 
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There were also examined the reports of the Bureau of Chemistry 
- on 5,552 samples on which no cases were submitted by the bureau. 
The Solicitor agreed with the bureau that no further action should be 
taken on the samples, excepting on a comparatively small number of 
them. Letters were addressed to the manufacturers of 8 of the sam- 
ples, pointing out particulars in which they did not meet fully the re- 
quirements of the law, and prosecution was recommended in 6 in- 
stances, when investigation showed that the evidence obtained 
warranted such action. 

Cooperation with the department by some of the State food and 
drug officials has continued throughout the year. Under the prac- 
tice, as prescribed by the regulations and instructions issued by the 
Board of Food and Drug Inspection, cases based on samples collected 
and examined by the collaborating officials, after consideration by the 
department, have been reported to the Attorney General when the 
results of the investigations have warranted such action. Plans 
looking to the furtherance of cooperative work were laid at a confer- 
ence with the department by a committee of the Association of State 
and National Food and Dairy Departments for presentation at the 
annual meeting of the association nm August. It is believed that the 
adoption of the plans devised by the committee will produce increased 
eee on the part of collaborating officials in the enforcement of 
the law. 

Two important cases under the food and drugs act were decided by 
the Supreme Court of the United States during the year. The first 
was Hipolite Egg Co. v. United States (20 U. S., 45). The case 
grew out of the seizure of 50 cans of preserved eggs, under section 10 
of the act, in the southern district of Illinois. A decree of condemna- 
tion and forfeiture, with costs, was entered by the trial court, and the 
Hipolite Egg Co. appealed, asserting that the court was without juris- 
diction because the eggs had not been shipped for sale within the 
meaning of the food and drugs act, and further that the court was 
without jurisdiction to assess the costs of the proceedings against the 
company. ‘The decree below was affirmed, and the Supreme Court 
held that adulterated articles of food, which have been transported in 
interstate commerce, are subject to seizure and condemnation as long 
as they remain in the condition in which they were transported; that 
is, ‘in the original, unbroken packages.’’ The jurisdiction of the 
district court to assess costs was also upheld, (220 U.S., 45; Notice 
of Judgment No. 1043.) 

United States v. Johnson (221 U. S., 488; Notice of Judgment. 
No. 1058) was decided adversely to the Government. In this case 
misbranding was alleged of a so-called ‘‘mild combination treatment 
for cancer,” consisting of several packages, bearing statements that 
the treatment would effect the cure of cancer. The indictment 
alleged that these statements were false and misleading statements 
regarding the article, and that the drug was misbranded because 
analysis showed the treatment to be worthless and ineffective for the 
pretended purpose. On defendant’s motion to quash the District 
Court for the Westen District of Missouri held that inquiry under 
the food and drugs act does not extend to the question whether a 

roduct is effective or worthless to accomplish the results claimed for 
it on the label (177 Fed., 313; Notice of Judgment No. 266). The 
judgment of the district court was affirmed os the Supreme Court 
(221 U. S., 488; Notice of Judgment No. 1058). Following this 
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decision the President addressed a message to Congress on June 20, 
1911, urging the immediate necessity for remedial legislation. 

The circuit court of appeals for the sixth circuit handed down an im- 
portant decision in United States v. George Spraul & Co. (185 Fed., 
405; Notice of Judgment No. 1044; Circular No. 47, Office of the Solici- 
tor.) Seizure was made by process of libel for confiscation, under sec- 
tion 10 of the food and drugs act, of 275 cases of adulterated catsups, 
claimed by George Spraul & Co. The libel alleged adulteration 
because the catsup consisted wholly or in part of a filthy, decomposed, 
or putrid vegetable substance, and prayed the process of attachment 
according to the course in cases of admiralty and maritime jurisdic- 
tion. Claimants demurred on the ground that the libel contained no 
allegation of previous seizure. The district court sustained the 
demurrer and ordered the dismissal of the libel. The United States 
excepted to the order, and the court of appeals, after full considera- 
tion, held that previous executive seizure of adulterated or mis- 
branded goods is not necessary to give jurisdiction in seizures under 
the food and drugs act, but that such seizures are properly made by 
warrant issued after the filing of libels, and directed that the order 
below sustaining claimants’ demurrer be reversed. (185 Fed., 405; 
Notice of Judgment No. 1044; Circular No. 47, Office of the Solicitor.) 

Proceedings under section 10 of the act were also the subject of a de- 
cision of the circuit court of appeals for the second circuit in United States 
v.20 Cases of Grape Juice. (Notice of Judgment No. 1045.) Seizure 
was effected in the western district of New York of a quantity of grape 
juice alleged to be adulterated because glucose had been substituted 
in part for grape juice, and to be misbranded because it was not pure 
grape juice; and, further, because some of the bottles were short in 
volume and others were short in weight. Claimants demurred to 
the libel on account of failure to allege that notice of the examination 
of samples by the Bureau of Chemistry had been given to the claimants 
and an opportunity for hearing afforded them. The demurrer was 
overruled, because it did not appear from the record whether the 
seizure had been made at the instance of the Department of icul- 
ture or by the United States attorney on his own motion. (U.5. v. 
74 Cases of Grape Juice, 181 Fed., 29.) The case subsequently came 
on for trial, and, on claimants’ motion, a verdict was directed in their 
favor, on the ground that no notice had been given to the parties 
interested in the grape juice, under section 4 of the act, prior to the 
filing of the libel. 

An appeal was taken, and the circuit court of appeals affirmed the 
decision, holding that all the sections of the act are interdependent, 
and when United States attorneys act upon reports of the Secretary of 
Agriculture there must be a preliminary investigation, including notice 
and hearing by the Secretary. (189 Fed., 331; Notice of Judgment 
No. 1045.) This decision is contrary to the decisions of six district 
courts that no hearing before the Secretary of Agriculture need precede 
the filing of libels for condemnation in the following cases: U.S. v. 50 
Barrels of Whisky (165 Fed., 966); U.S. v. 65 Casks of Liquid Extract 
(170 Fed., 449, 454); U.S. v. 9 Barrels of Olives (179 Fed., 983); U.S. - 
v. 100 Cases of Tepee Apples (Notice of Judgment No. 36); U.S. v. 36 
Cases of Metabolized Cod Liver Oil (Notice of Judgment No. 303); U.S. 
v. 100 Barrels of Vinegar (Notice of Judgment No. 1159) ; and in the Hip- 
olite egg case, supra, the Supreme Court held that sections 2 and 10 are 


THE SOLICITOR. 767 


not dependent oneach other. The circuit court of appeals, in conclud- 
ing that the sections of the food and drugs act, particularly sections 2 
and 10, are interdependent, in effect likens suits forforfeitures under the 
food and drugs act to suits for forfeitures under the revenue and customs 
laws. Proceedings to effect forfeitures under the revenue laws have 
been held to be quasi criminal in their nature, because they are pro- 
ceedings against the owners of the property as well as against the 
oods, and the owners’ breach of the laws must be proved to estab- 
ish forfeitures. Suits for forfeitures under the food and drugs act, 
on the other hand, are conducted without regard to the question 
whether the owners of the goods have committed offenses described 
by sections 1 and 2. Heretofore section 10, which makes no pro- 
vision for hearings, has been construed by the courts to be complete 
in itself and to define fully the conditions under which adulterated 
and misbranded articles are liable to seizure and forfeiture as well 
as the procedure by which such seizures shall be made, namely, as near 
as may be to proceedings in admiralty. Preliminary hearings are 
no part of proceedings in admiralty. No steps were taken by the 
Attorney General to obtain a review of the decision by the Supreme 
Court because the effect of section 4 of the act is involved in U.S. v. 
Morgan, there pending. 

The circuit court of appeals for the fifth circuit affirmed decrees of 
condemnation entered by district courts in United States v. 2,000 Cases 
of Canned Tomatoes, R. G. Charles, claimant (Notice of Judgment 
No. 875), and United States v. 1 Barrel of Vanilla, Warner-Jenkinson 
Co., claimants (Notice of Judgment No. 1166). 

In Nave-McCord Mercantile Co. v. United States (182 Fed., 46) the 
circuit court of appeals for the eighth circuit reversed the judgment of 
the court below in favor of the United States and held that defend- 
ant’s demurrer should have been sustained, for the reason that the 
information failed to aver sufficient facts to constitute a violation 
of es food and drugs act (182 Fed., 46; Notice of Judgment No. 
895). 

The circuit court of appeals for the second circuit, in United States 
v. 300 Cans of Frozen Eggs, European Egg Co., claimant, decided it is 
unnecessary to allege in libels for condemnation and forfeiture of 
_ adulterated foods under the food and drugs act that such foods 
which remain unloaded, unsold, or in original unbroken packages 
after transportation from one State to another were transported for 
sale. The case arose out of the seizure, in the southern district of 
New York, of a quantity of frozen eggs alleged to be udulterated, in 
that they consisted 8 or in part of filthy, decomposed, or putrid 
substances, and was decided on the authority of Hipolite Egg Co. 
v. United States, supra (189 Fed., 351; Circular No. 55, Office of the 
Solicitor). The decision of the District Court for the Southern Dis- 
trict of Ohio that a libel for condemnation under section 10 is fatally 
defective for failure to allege that seized goods had been transported 
for sale, in United States v. 46 Packages of Sugar (183 Fed., 642), 
was made prior to the decision of the Supreme Court in the Hipo- 
lite case. 

The constitutionality of the act was unsuccessfully attacked in 
United States v. Lehn and Fink, prosecuted in the Circuit Court for 
the Southern District of New York. The information charged 
adulteration of a quantity of jalap which had been shipped in 
interstate commerce, because the drug was sold under a name recog- 
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nized in the United States Pharmacopoeia and differed from the 
standard of strength, quality, and purity for jalap as determined 
by the test laid down in the Pharmacopeia official at the time of 
investigation, and misbranding was charged because the strength 
of the drug differed from the strength indicated by the label. Defend- 
ant demurred on the ground that the provisions of section 7 of the . 
act under which adulteration was alleged was unconstitutional as 
being ex post facto and an improper delegation of legislative author- 
ity, and that the count alleging misbranding of the drug was defect- 
ive because it failed to state that the label was false and misleading. 
In overruling the demurrer the court held that the word ‘‘investi- 
gation” used in section 7 of the food and drugs act is not necessarily 
identical in meaning with the word “examination” used elsewhere 
in the act, and section 7, which declares a drug to be adulterated if it 
‘differs from the standard of strength, quality, or purity as determined 
by the test laid down in the United States Pharmacopeia * * * 
official at the time of investigation,” is not ex post facto legislation. 
The amenability of shippers to prosecution under section 2 depends 
on the fact existing at the time when shipment takes place, and no 
offense is committed in shipping a drug conforming at the time of 
shipment to standards then in force, even though subsequently a 
drug may be found on examination not to conform to other tests 
which at the time of the examination have become operative as to 
further shipments of the drug. It was further held that Congress, 
in providing that a product shall be deemed to be adulterated if it 
fails to comply with the test laid down in the pharmacopeia or 
national formulary official at the time of investigation did not dele- 
gate legislative power, but merely prescribed the method of ascer- 
taining facts upon which the operation of the statute was to depend, 
and that the words ‘‘false’” and ‘‘misleading” as used in section 8 
of the act are of the same import, and either or both may be used 
indifferently in an information charging the misbranding under the 
act (Circular No. 49, Office of the Solicitor). 

In the northern district of California a domestic wine labeled 
‘‘Champagne,”’ without qualifying words, was held to be misbranded, 
for the reason that the term when used alone is commonly under- 
stood to describe an effervescent or sparkling wine produced in a 
province of France, the gas therein being a product of natural fer- 
mentation. It was also decided that in a criminal prosecution 
under section 2 of the food and drugs act it is not necessary for the 
Government to charge or prove compliance by the administrative 
officers with the provisions of section 4 of the act, whether the hear- 
ing therein prescribed has or has not taken place. United States v. 
Schraubstadter & Groezinger (Notice of Judgment No. 1020). 
This decision with respect to the effect of section 4 is contrary to 
the decision of the circuit court for the southern district ot Beir 
York in United States v. Morgan (181 Fed., 587). Morgan was 
indicted for shipping in interstate commerce misbranded spring 
water. He was tried before a jury, which returned a verdict of 
guilty. Thereupon defendant’s counsel filed motions for a new 
trial and in arrest of judgment on the ground, among others, that 
the indictment failed to allege, and the Government had offered no 
proof, that notice had been given to the defendants by agents of 
the Department of Agriculture of the examination of samples 
ahiacaol of the water and an opportunity given them to be heard 
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on the question whether the law had been violated. The indict- 
ment was held to be defective and the motion in arrest of judgment 
granted, the court holding that a compliance with section 4 of the 
act is a prerequisite to prosecution in all cases brought before United 
States attorneys for prosecution by the Department of Agriculture 
(181 Fed., 587). From this decision an appeal was directed by the 
Attorney General to the Supreme Court, where the case is now 
pending. 

Three interesting questions were decided by the district court for 
the eastern district of Pennsylvania in United States v. 5 Boxes of 
Asafoetida (181 Fed., 561). Libel was filed against a consignment 
of asafoetida in the possession of the Smith, Kline & French Co. 
Adulteration was alleged because the drug differed from the strength, 
quality, and purity, as determined by the test laid down in the 
Pharmacopeia. Evidence produced at the trial showed that before 
the service of the attachment the claimants opened the packages, 
took samples therefrom for examination, and marked the containers 
so as to show the actual strength, quality, and purity of the asafoetida. 
Claimants urged the dismissal of the libel, alleging no forfeiture could 
be had because the facts in the case would not support a criminal 
prosecution against them, that the sampling of the packages destroyed 
their character as ‘‘original packages,” and that the labeling of the 
packages before seizure relieved them from liability to forfeiture 
under the terms of section 10 of the act. It was held that section 10 
defines fully when and under what circumstances foods and drugs 
shall be forfeited, and is separate and distinct from section 2, and it 
is unimportant in forfeiture proceedings, whether any person on the 
same state of facts could be convicted under section 2. The taking 
of samples for the purpose of examination was decided not to destroy 
the commercial form of the packages and not to incorporate the 

oods with the property of the State so as to remove them from the 
jurisdiction of the act over original packages. Liability to seizure, 
however, was held to depend on the question whether articles are 
adulterated or misbranded at the time of seizure, and as the con- 
tainers were properly marked and the drug therefore was not adul- 
terated at the time of seizure, the court directed the release of the 
asafoetida to the claimants (181 Fed., 561). 

The practice of proceeding by information in criminal prosecutions 
under section 2 of the act was approved in United States v. J. Lindsa 
Wells Co. (186 Fed., 248). The information filed against this defend- 
ant charged the shipment of certain adulterated cotton-seed meal, 
and defendant moved to quash the information on the ground that 
the prosecution was in ao es of the fifth amendment to the Con- 
stitution, which provides that no person shall be held to answer for a 
capital or infamous crime unless upon presentment or indictment of 
a grand jury. Violation of section 2 of the food and drugs act was 
held not to be an infamous crime, because the maximum period of 
imprisonment which may be imposed thereunder does not exceed 
one year, and proceedings under the section, therefore, not to be in 
conflict with the fifth amendment and may be by information in lieu 
of indictment (182 Fed., 248). To the same effect is United States 
v. Baumert et al. (179 Fed., 735), where it is decided that prosecu- 
tions under section 2 of the food and drugs act may be instituted 
by information supported by the affidavits of parties making oath 
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or affirmation as of their knowledge to the facts constituting the 
offense created by the section. 

In United States v. American Druggists Syndicate (186 Fed., 387), 
yrosecuted in the eastern district of New York, an information was 
filed alleging that a so-called ‘‘Peroxide Cream’”’ was misbranded 
because it contained an inconsiderable quantity of peroxide, and 
further because there was inclosed with the article a circular con- 
taining a false representation that the article was a pure skin cerate. 
Defendant demurred to the information, and in sustaining the 
demurrer the court, construing the Government’s contention that 
the article was misbranded because it failed to contain peroxide as 
an important ingredient to be, in effect, a contention that the article 
did not possess the remedial effect claimed for it, held that false or 
misleading statements of this character do not fall within the scope 
and purpose of the food and drugs act; and further, that advertising 
circulars inclosed with articles inside the cartons in which they are 
offered for sale do not induce sales nor deceive prospective purchasers, 
and false and misleading statements therein do not amount to a 
misbranding under the meaning of the act (186 Fed., 387). The 
department is unable to accept the view that the name ‘‘ Peroxide 
Cream”’ is not a statement regarding the article and the ingredients 
or substances contained therein and does not amount to a repre- 
sentation that peroxide is a substantial ingredient, nor the view 
that false and misleading statements contained in circulars inclosed 
with packages of drugs are not statements borne by the package or 
label within the definition of section 8 of the act. As the state of 
the record did not permit the taking of steps to secure a review of 
the decision, at the suggestion of the Attorney General new cases 
are in course of preparation for prosecution presenting similar 
questions. 

The term ‘‘Oat Feed”’ was defined by the district court for the 
northern district of Alabama in United States v. 1 Carload of Corno 
Horse and Mule Feed (188 Fed., 453) to mean the by-product of the 
oat, and a libel alleging misbranding of stock feed on the theory that 
the name ‘‘Oat Feed” means ground whole oats was dismissed (188 
Fed., 453). 

In United States v. 2 Barrels of Desiccated Egg (185 Fed., 303) 
the district court of Minnesota overruled claimant’s exceptions to 
the libel and stated the following propositions of law: (1) Seizures 
under the food and drugs act are properly made by a warrant of 
arrest following the filing of a libel for condemnation and forfeiture; 
(2) libels filed on behalf of the United States need not be verified ; 
(3) libels for condemnation and forfeiture of adulterated foods are 
not defective for failure to allege the date when such foods are shipped 
in interstate commerce; (4) adulterated eggs transported from one 
State to another to be used in the manufacture of other products are 
liable to seizure under the food and drugs act; (5) adulterated food 
is liable to seizure after interstate shipment while the food remains 
in original unbroken packages (185 Fed., 303). This decision follows 
closely Hipolite Egg Co. v. United States, and United States v. 
George Spraul & Co., supra. 

In United States v. 10 Barrels of Vinegar (186 Fed., 401), the con- 
struction of paragraph 4 of section 8 of the act, in case of food, was 
drawn in question. Claimant of the goods labeled “Saratoga Brand 
Vinegar” in large print, then in smaller type ‘pure boiled apple 
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cider,”’ and in large print “distilled vinegar” contended that when 
the ingredients of a food are stated and the term “blend” is also 
displayed on the label, such food can not be held to be misbranded or 
adulterated, because, in conformity with the act, they are labeled so 
as to indicate that they are blends and the word blend is plamly 
stated on the packages in which they are offered for sale. In over- 
ruling claimant’s exceptions to the libel, it was held that inasmuch 
as the word “‘blend” is construed by the act to mean a mixture of like 
substances, the word ‘‘blend” is a representation that a mixture 
consists of like substances, and in the present case conveyed the 
impression that the article was a mixture of distilled vinegar and cider 
vinegar; and, since no cider vinegar was present, the label was mis- 
ne and deceptive and the mixture therefore misbranded (185 
Fed., 403). 

The case of the United States v. 40 Barrels and 20 Kegs of Coca 
Cola, tried in the district court of the United States, at Chattanooga, 
Tenn., resulted in a verdict, under the instructions of the court, 
adverse to the Government. Condemnation of the coca cola was 
sought under section 10 of the act on the ground that itwas adulter- 
ated because it contained an added poisonous and added deleterious 
ingredient, viz, caffein, which might render it injurious to health 
and because it had been mixed, colored, and stained so as to concea 
damage and inferiority, and on the further ground that it was mis- 
branded because the coca cola was an imitation of and offered for sale 
under the distinctive name of other articles, and because the packages 
and labels bore false and misleading statements regarding the coca 
cola and its ingredients. After evidence had been presented by both 
parties the claimants moved the court for instructions to the jury to 
return a verdict in their favor, counsel for the claimants urging that 
the coca cola was sold under its own distinctive name and not under 
the distinctive name of other articles, that the caffein in coca cola 
was not an added ingredient, but an essential ingredient of the mix- 
ture as compounded and sold for many years, and consequently, as 
matter of law, that the coca cola was neither adulterated nor mis- 
branded in view of the proviso contained in paragraph 4 of section 8 
of the act in the case of foods, wherein it is provided that an article 
of food which does not contain any added poisonous or deleterious 
ingredients shall not be deemed to be adulterated or misbranded in 
the case of mixtures or compounds which may be now or from time 
to time hereafter known as articles of food, under their own distinctive 
names, and not in imitation of. or offered for sale under the distinctive 
name of another article, if the name be accompanied on the same label 
or brand with a statement of the place where such article has been 
manufactured or produced. 

Construing the meaning of the word ‘‘added” in the proviso, the 
court held, in effect, that an ingredient which habitually enters into a 
mixture or compounded food in the form and with the characteristics 
with which the mixture has acquired its distinctive name and become 
known to the public, is not added to the mixture, and the mixture 
can not be said to contain an added ingredient on account of the 

resence of on» of its normal and usual constituents. In other words, 
it was held that the terms of the proviso assimilate compounds and 
mixtures labeled and sold under their own distinctive names to natu- 
ral articles of food, and that such articles, therefore, can not be 
deemed to be adulterated, whatever the character of their ingredients, 
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if the compounds or mixtures contain no ingredient other than those 
entering in the customary process of manufacture. This department 
is unable to accept this decision as correct, because it operates to 
exclude from the prohibitions of the act all mixed and compounded 
articles sold under arbitrary or fanciful names. 

Immediately on notice of the decision of the court the Attorney 
General, at the request of the Secretary of Agriculture, directed the 
attorneys in charge of the case to take the necessary steps to obtain 
a review. The Government’s motion for a new trial was overruled, 
and the case is now pending before the court of appeals for the sixth 
circuit on writ of error. 

The case of the United States v. 443 Cans of Frozen Ege Product 
(Notice of Judgment 1027), tried in the district of New Jersey, was 
also decided adversely to the Government. In this case the libel 
prayed condemnation of a quantity of frozen egg product on the 
ground that it was adulterated, because it consisted wholly or in part 
of filthy and decomposed animal substances, and also on the ground 
that sugar had been mixed and packed with the product and sub- 
stituted for eggs. The case was tried by the court without a jury, 
and it was held that the evidence presented by the Government was 
insufficient to establish the presence in the product of filthy and 
decomposed substances, and that the product could not be held to 
be adulterated on account of the presence of sugar, because it was 
made just as it was ordered and directed to be made. An appeal on 
the questions of law and fact was taken by the Government and the 
case is now pending before the court of appeals for the third circuit. 

A libel was filed in the Supreme Court of the District of Columbia 
praying the condemnation of a quantity of antikamnia tablets on 
the ground that they were misbranded. The labels on different 
»ackages of the products in question bore the following statements: 
‘Contains 305 grains of acetephenetidin,’ ‘‘contains 296 grains 
acetephenetidin,” and ‘‘contains 165 grains acetephenetidin.” Each 
package of tablets also bore the following statement: “The * * * 
tablets in this original ounce package contain no acetanilid, antifebrin, 
acetephenetidin, morphin, etc.’ Misbranding was alleged because 
the label on the packages failed to declare that the acetephenetidin 
present therein was a derivative of acetanilid, and for the further 
reason that the statement “‘contained no acetanilid” was false and 
misleading. Prior to the filing of the libel, on January 15, 1909, 
Attorney General Bonaparte held that the labeling of derivatives of 
drugs, specified in section 8 of the act, is a proper subject for regula- 
tion by the three Secretaries, and that a rule or regulation requiring 
the name of a specific substance to follow that of a derivative would 
be in harmony with the purposes of the act and an appropriate method 
by which to give effect to its provisions. In conformity with this 
opinion, a regulation was made by the Secretary of the Treasury, the 
Secretary of Agriculture, and the Secretary of Commerce and Labor, 
on January 27, 1910, providing that, in declaring the quantity or 
proportion of derivatives of any of the substances specified in the 
act, in addition to the trade name of the derivative, the name of the 
specified substance shall also be stated, so as to indicate clearly that 
the product is a derivative of the specified substance. 

The validity of this regulation was attacked by claimants’ excep- 
tions to the libel, which were sustained by the trial court. The Gov- 
ernment appealed to the Court of Appeals for the District of Colum- 
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bia, and the, judgment of the trial court was affirmed, the court of 
appeals holding, in effect, that no authority of law exists for regulating 
the declaration on labels that the derivative of a specified substance 
is a derivative of such substance, and, further, that the allegation of 
the libel that the statement ‘‘contained no acetanilid is false and 
misleading and constitutes misbranding under the law” was insuffi- 
cient, because it did not expressly charge that acetephenetidin con- 
tains acetanilid, and, consequently, the charge of misbranding was 
limited to the failure to state that.acetephenetidin is a derivative of 
acetanilid. Thereupon, appeal was taken to the Supreme Court of 
the United States, where the case is now pending (Notice of Judg- 
ment 1056). 

Claimants’ appeal in the Kansas City bleached flour case, in which 
a decree of condemnation was entered in July, 1910, against a quan- 
tity of flour bleached with nitrogen peroxide on the ground that it 
was adulterated and misbranded, by the District Court for the 
Western District of Missouri, in July, 1910, was argued before the 
court of appeals for the eighth circuit in May, and the case is now 
under consideration by the court of appeals. 

The appeal taken by J. G. Dorn and Thomas F. Cunningham, from 
the judgment of the district court for the eastern district of Louisi- 
ana in favor of the United States for $1,000 on account of the violation 
of the terms of a bond filed by the defendants to secure the release of 
wine condemned for adulteration and misbranding, was heard by the 
-court of appeals for the fifth circuit. The judgment of the district 
court was affirmed. 

Defendant’s motion for a new trial in U. S. v. Tucker (188 Fed., 
741) was overruled. Tucker, on receipt of a symptom blank from 
an inspector of the Department of Agriculture, at different times, 
deposited in the mail at Mount Gilead, Ohio, addressed to the inspector 
at Washington, two bottles of a medicine, represented as a specific for 
asthma, hay fever, catarrh, etc., which contained cocaine. o decla- 
ration was made on the bottles that the drug contained cocaine. 
On trial for the shipment of a misbranded drug in violation of section 
2 of the act, the jury returned a verdict of guilty, and Tucker moved 
to set aside the verdict on the ground that he was engaged in intra- 
state and not in interstate commerce. The court held that the trans 
action was interstate commerce, overruled the motion, and impose 
a fine of $150 and costs on the defendant. 

Beginning at page 58 of this report will be found tables showing in 
detail the cases arising under the food and drugs act in which pro- 
ceedings were begun or terminated during the fiscal year 1911. 


THE TWENTY-EIGHT-HOUR LAW. 


ENFORCEMENT OF THE ACT. 


During the fiscal year 1911 the enforcement of the twenty-eight- 
hour law (act of June 29, 1906, 34 Stat., 607) proceeded vigorously 
and effectively. The department reported to the Attorney General 
598 instances of apparent violations of the statute in that period. 
This is 160 cases more than were similarly reported in the fiscal year 
1910, 438 cases being transmitted to the Attorney General in that 
fiscal year. Having regard to the normal growth of the traffic in live 
stock, it may be fairly said that during the fiscal year just past there 
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has been at least no marked improvement in the determination of 
common carriers to obey the law, as evidenced by the statistics of the 
enforcement of the law for the fiscal year 1910. Of the 598 cases 
reported, together with those coming over from the fiscal year 1910, 
there were 807 cases pending at the close of June 30,1911. Penalties 
were assessed in 254 cases and 66 cases were dismissed. In the pre- 
ceding fiscal year, of the 438 cases reported, together with those 
coming over from the preceding fiscal year, 559 were pending at the 
close of June 30, 1910. Penalties were assessed in 139 cases and 29 
cases were dismissed. In the fiscal year 1910, 19 cases were lost, or 
about 6 per cent of the total number; in the fiscal year 1911, 30 cases 
were lost, or about 8 per cent of the total. In 1910 penalties in the 
sum of $16,500 were recovered, and costs in the sum of $2,919.35 
were paid; in 1911 penalties in the sum of $26,075 were recovered, and 
costs in the sum of $5,783.85 were paid. In short, there were 160 
more cases reported in 1911 than in 1910, $9,575 more in penalties, 
and $2,864.50 more in costs collected in 1911 than in 1910, and there 
were 248 more cases pending on June 30, 1911, than on June 30, 1910. 

Two bills are pending before Congress, each providing for an 
amendment to the twenty-eight-hour law with regard to a minimum 
speed requirement in the transportation of stock trains. Senate bill 
No. 5538, introduced by Mr. Lodge on January 19, 1910, provides, in 
effect, for an average minimum speed of not less than 16 miles per 
hour on all stock trains operating in interstate commerce, and H. R. 
No. 11164, introduced in the House of Representatives on June 6, . 
- 1911, by Mr. Daniel A. Driscoll, provides, in effect, for an average 
minimum speed of 15 miles per hour in the case of stock trains. 
These bills were referred to committee, no further action being taken. 


DECISIONS OF THE COURTS. 


During the fiscal year 1911, the following important decisions of the 
Federal courts were handed down in cases arising under the twenty- 
eight-hour law: 


Unirep States v. Cuicaco, BurLINGTON & QuINcy RatLrRoaD Co. 
(Circular No. 42, Office of the Solicitor; not reported in the Federal Reporter.) 


In answer to a complaint in the usual form the defendant company contended that 
it was within the exception to the statute in section 3, reading, ‘‘ Provided, That when 
animals are carried in cars, boats, or other vessels in which they can and do have 
proper food, water, space, and opportunity to rest, the provisions in regard to their 
being unloaded shall not apply.’’ In support of this it was shown that those in charge 
of the train asked the shipper how he was faring, and he answered “‘all right” and 
that he could feed and water his stock. No effort, other than this inquiry, was made 
by the defendant’s employees to ascertain whether the animals had food and water. 
The court overruled this defense, saying that it is not enough to show that animals 
‘‘can” have food and water, as for instance that the one in charge of them may procure 
food and water at the stations where stops are made, but it must be shown that the 
animals ‘‘do” have proper food, water, space, and opportunity to rest in the cars, 
boats, or other vessels where carried. 


Unrrep States v. WABASH RAILROAD Co. 
(182 Fed., 802; Circular No. 43, Office of the Solicitor.] 


Complaint was made in this case because the court below overruled a demurrer to 
an answer which asserted that the claim of the United States to recover the statutory 
penalty from the Wabash Railroad Co. was barred, because the United States had 
theretofore recovered a penalty from the St. Louis Merchants Bridge Terminal Rail- 
way Co., for its receipt from the defendant and subsequent detention of the same 


‘ 


THE SOLICITOR. 775 


shipment of live stock on which recovery from the Wabash Railroad Co. was predi- 
cated. The court held that the cause of action for the penalty under the statute 
was not so single that but one penalty could be recovered for the confinement of a 
single shipment beyond the statutory period, although several connecting carriers 

articipated therein, and also held that the contrary of this interpretation, contended 
or by counsel for the appellee, would violate two familiar rules: First, when the 
language of a statute is unambiguous, it must be held to mean what it plainly expresses; 
and second, that where the legislature has created a right of action against a certain 
class of persons and made no exception, it is not the province of the courts to do so. 
The judgment below was reversed, as contended for by the Government. 


Unirep States v. LenteaH VALLEY RaiLroaD Co. 
(Circular No. 44, Office of the Solicitor; not reported in the Federal Reporter.] 


These cases involved shipments of live stock from points in Michigan or Illinois to 
Detroit, thence through Canada to Niagara Falls, and thence to points in New York. 
In each case the cattle were confined in cars for more than 36 hours, without being fed 
or watered, or unloaded for rest, contrary to the provisions of the act. It was argued, 
on the part of the defendant companies, that the act had no application to a shipment 
of live stock passing through a foreign country, en route from one State to another 
State, and that the statutory period of confinement having expired before the cattle 
came into the defendant’s possession, no liability was incurred until another 28 or 36 
hours had passed. The first contention was overruled, the court saying that the ship- 
ments were literally within the terms of the act, and also within the spirit. After a 
review of the opinions in point, citations to which will be found in the decision itself, 
the court overruled the second contention. The court further held that the question 
whether a terminal road was liable under the statute for further transportation of stock 
on which the statutory limit had expired, depended on whether such transportation 
was a continuance of the original transportation or substantially a part of the process of 
unloading. 


BALTIMORE & OnIO SOUTHWESTERN RAILROAD Co. Vv. UNITED STATES. 


{Supreme Court of the United States, October term, 1910; Circular No. 46, Office of the Solicitor.] 


This case included 11 actions instituted against the defendant company in the south- 
ern district of Ohio. Most of the shipments were loaded at different times, but because 
one shipment was forwarded under the 36-hour rule, its unloading time was the same 
as that of another shipment moving under the 28-hour rule, and loaded 8 hours later 
at another station; the loading time on two other shipments expired at the same time. 
The defendant’s motion for consolidation was sustained, a writ of error was sued out 
by the Government, and the circuit court of appeals directed the entry of a separate 
judgment on each cause of action. The Supreme Court held that the defendant 
was liable for nine penalties, because nine times it failed to unload the stock, as 
required by the statute. No distinction, with reference to the number of penalties, 
the court held, was to be based on the number of shipments confined; the different 
shipments did not affect the duty of the carrier to the animals, but only the time 
when the duty to unload was to be performed. The number of consignors, the con- 
sent of the owner or agent in charge of the particular shipment that the cattle might 
be confined 36 hours, the number of bills of lading, and the particulars of the shipment 
ane held to be immaterial, except so far as they served to fix the limit of lawful con- 

nement. 


Unitep States v. New York CentRAL & Hupson River RarLroaD Co. 
[Circular No. 48, Office of the Solicitor; not reported in the Federal Reporter.] 


This case involved a shipment of live stock from Chicago, Ill., to New York, N. Y. 
It was claimed by the United States that the cattle were packed so tightly in some of 
the cars that they did not have proper space and opportunity to rest, as required by 
the act. It was in evidence that, in one of the cars, 36 feet long, 21 bulls were loaded 
side by side, and in a number of them 18 and 19 large cattle were carried. The court 
found that the stock in these cases did not have sufficient space to lie down, certainly 
not without danger of being injured by being trampled on by the others. It was 

robably true, said the court, that they would not all want to lie down at the same time, 
But to compel cattle to stand for 65 hours continuously under such wearisome condi- 
tions as must attend a transportation by rail for such a period of time is clearly a 
serious form of cruelty. The evidence was uncontradicted that cattle under trans- 
portation ought to have at least 24 feet of space for each animal. That is the space 
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required in the regulations of the Bureau of Animal Industry in the case of cattle for 
export. In conclusion, the court held the charge that the cattle did not have proper 
space and opportunity to rest was established. 


Unirep States v. NorrHeRN Pacrric TERMINAL Co. 
[Circular No. 53, Office of the Solicitor; not reported in the Federal Reporter.) 


In this case counsel for the defendant contended that, as the statutory limit had 
expired when the stock were received by the defendant, and as recovery had been had 
against the initial earrier on the same shipment, no cause of action could be maintained 
against the defendant. The court held that a terminal company is not excusable 
because it accepted and transported stock for a humane purpose, that the purpose of 
the act is better served if connecting carriers refuse to accept stock on which the 
time limit had expired. It was held no defense, in an action against a connecting 
carrier, to say that the initial carrier which had itself violated the law on the came 
shipment, had been fined therefor. 


The most important decision handed down in the past fiscal year 
in any case arising under the act was the opinion of the Supreme 
Court, speaking through Mr. Justice Lamar, in Baltimore & Ohio 
Southwestern Railroad Co. v. United States (see Circular No. 46, 
Office of the Solicitor, supra; 220 U.S.,94). The question as to the 
unit of violation under the statute, decided in this opinion, was raised 
at an early date, and the position of the Government that the con- 
signment was the unit, and that of the common carriers that the train- 
load was the unit, were at once assumed. The opinion of the Supreme 
Court takes a middle ground and makes the number of penalties de- 
pendent upon the number of times a carrier fails to comply with the 
statutory duty to unload, whether the particular group of animals not 
unloaded be one shipment, or more, or a trainload of stock. The opin- 
ion of the Supreme Court is particularly noteworthy because the decis- 
ion of the circuit court of appeals, when the case was before that bench, 
has been cited with approval or adopted in the following cases in 
other districts: Southern Pacific Co. v. United States, 171 Fed., 360 
(C. C. A.); United States v. New York, Chicago & St. Louis R. Co., 
168 Fed., 699; United States v. Atchison, Topeka & Santa Fe R. Co., 
166 Fed., 160; United States v. New York Central & Hudson River R. 
Co., 165 Fed., 833 (C. C. A.); United States v. Oregon Railway & 
Navigation Co., 163 Fed., 642; United States v. Southern Pacific 
Co., 157 Fed., 459. Some difficulty has been experienced in applying 
the rule announced in the decision. It is, said in the opinion that 
‘‘the loading of numerous cars might proceed concurrently; or if not 
discontinuous or unduly prolonged, several cars of cattle of the same 
consignor might be loaded at the same time within the meaning of. 
the act, in which event the period of their lawful confinement on the 
same train would end at the same time and place.” The establish- 
ment of a definite rule, determining when unloading is discontinuous 
or unduly prolonged, will have to be worked out through the accu- 
mulation of decisions in concrete cases, requiring the application of 
the principle in the opinion of the Supreme Court. 

United States v. St. Louis National Stock Yards Co., involving the 
hability of a terminal company, in general, under the act, was not 
argued last term before the Supreme Court, as had been anticipated, 
but was set for hearing October 10, 1911. Apart from the proposi- 
tion of law in this case, which the Government believes should be 
resolved in its favor, the establishment of the liability of terminal 
companies under the statute will be of considerable value in the 
enforcement of the act, not merely in the case of other companies of 
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the same or similar character but as well in the case of the trunk 
lines. It is plain that the statute contemplates that an individual 
responsibility should attach, in the course of interstate transportation 
of live stock, to every carrier accepting a shipment on which the 
statutory limit has expired. This being so, it is no defense for a 
connecting or terminal carrier to say that it transported further 
stock on which the statutory limit had expired, as a matter of hu- 
manity, since that was the quickest way to secure food and water for 
them. In the individual case this may perhaps be true sometimes, 
but on principle the contention is without merit. This position is 
well stated by Wolverton, J., in United States v. Northern Pacific 
Terminal Co. (Circular No. 53, Office of the Solicitor, supra), where 
he said: 

The enforcement of the law will be better subserved if connecting carriers will 
refuse to carry any stock that has been confined in cars by a preceding carrier beyond 
the time limit. Indeed, as I interpret the statute, they violate the law if they do not 
so refuse. The terminal company could not be made amenable to the State law for 
prevention of cruelty to animals so long as it did not have charge or was not in posses< 
sion of the stock. It was not bound to take it from the possession of the Southern 
Pacific Co. The dilemma was that company’s, and none other was called upon ta 
relieve it. Hence I hold that the terminal company rendered itself liable when it 
assumed possession for the purpose of forwarding the stock on its way to destination, 

Holt, J., in United States v. Lehigh Valley R. R. Co. (Circular No. 
44, Office of the Solicitor, supra), points out a distinction which had 
not theretofore been formulated: ‘‘Is the movement substantially a 
part of the process of unloading or is it a continuance of transporta- 
tion?’ In many cases terminal companies own and use many miles of 
tracks, and it is certain that delivery to the consignee, as a matter of 
law, is not made at the moment when the stock are turned over to 
the terminal company but only when they are actually unloaded. 
This would seem to bring terminal companies squarely within the 
ruling in United States v. Lehigh Valley ik. R. Co. 

An important decision of the circuit court of appeals for the eighth 
circuit, apparently at variance with the basis of an earlier decision, 
of a lower court, is United States v. Wabash R. R. Co., 182 Fed., 
802. In this case the Government recovered, first, from the terminal 
company, for a confinement of stock on its own line, of less than 28 
hours, the initial carrier having confined the stock previously in 
excess of the statutory period. The lower court held that the Govy- 
ernment could not recover, but this ruling was reversed on appeal by 
the circuit court of appeals for the eighth circuit. In United States 
v. Stock Yards Terminal Co. (Circular No. 26, Office of the Solicitor; 
Circular No. 33, Office of the Solicitor; 178 Fed., 19), the lower court 
held that there could be no recovery against the terminal company 
where the Government had previously recovered from the connect- 
ing carrier for detaining the same shipment. While affirming the 
decision of the court below, it is to be noted that the circuit court of 
appeals for the eighth circuit sought ground of decision not touched 
_upon in the opinion of the lower court.’ It has been urged that the 
position of several connecting carriers each of which violates the law 
on the same shipment, is analogous to that of joint tort feasors, and, 
consequently, that recovery against one bars recovery from any of 
the others, unless each carrier itself detains the stock on its own 
line beyond the statutory period. The decision of the circuit court 
of appeals in the Wabash case disposes of this contention in that 
circuit. 
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The tendency of the courts to assess larger penalties during the 
fiscal year 1911 is noteworthy. In the fiscal year 1910 in only 19 
eases out of 139 disposed of during the year was the penalty over 
$100, the minimum fixed by the act. During the fiscal year 1911, 
however, in 46 cases out of 254 closed, the penalty was more than 
$100. In 1910 the maximum fine assessed was $400 in 1 case; there 
were fines of $300 in 2 cases, $250 in 8 cases, and $200 in 8 cases; $100 
was assessed in the rest. In 1911 the maximuin fine of $500 was 
assessed in 3 cases, $350 in 1, $300 in 5, $250 in 6, $200 in 17, $150 
in 11 cases, and $125 in 1 case; $100 was assessed in the remaining 
cases. The record of penalties is particularly noteworthy because, 
owing to the decision of the Supreme Court in Baltimore & Ohio 
Southwestern R. R. Co. v. United States, a number of cases had to be 
consolidated on which separate penalties would otherwise have 
probably been secured. 

At page 106 of this report will be found a table setting forth the 
details of cases arising under the 28-hour law (act of June 29, 1906; 
34 Stat., 607), and finally disposed of during the period covered by 
this report. 


ACTS REGULATING THE INTERSTATE MOVEMENT OF LIVE STOCK FROM 
QUARANTINED DISTRICTS AND PROHIBITING THE INTERSTATE MOVE- 
MENT OF DISEASED LIVE STOCK. 


The work consisting in the enforcement of the act of Congress 
approved March 3, 1905 (33 Stat., 1264) entitled, ‘An act to enable 
the Secretary of Agriculture to establish and maintain quarantine 
districts, to permit and regulate the movement of cattle and other 
live stock therefrom, and for other purposes,” and the act of Congress 
approved May 29, 1884 (23 Stat., 31) entitled, “An act for the estab- 
lishment of the Bureau of Animal Industry, to prevent the exporta- 
tion of diseased cattle, and to provide means for the suppression and 
extirpation of pleuropneumonia and other contagious diseases 
among domestic animals,” have been systematically and unremittingly 
prosecuted during the past fiscal year. | 

During the fiscal year ending June 30, 1911, 90 alleged violations 
of the act of March 3, 1905, and 10 alleged violations of the act of 
May 29, 1884, were reported to the Attorney General. 

In addition to the work and time devoted to examining and col- 
lating evidence of alleged violations and reporting the same to the 
Attorney General, the Office of the Solicitor has continued the prac- 
tice of keeping in touch with the prosecution of the cases in the United 
States courts of the various judicial districts, and through the cour- 
tesy of the respective United States attorneys has thus been enabled 
to keep informed as to the status and issue of the proceedings. By 
reason of special experience in the enforcement of these statutes and 
long familiarity with the interpretation of their provisions, the Office 
of the Solicitor has been able to be of material assistance to United _ 
States attorneys in questions of law arising in the course of the pros- 
ecution of cases thereunder. Rulings and decisions of courts in pro- 
ceedings in cases that were pertinent or of value in similar cases pend- 
ing in other districts have been brought promptly to the attention of 
United States attorneys in such districts. ‘The office has also re- 
sponded to requests for further investigation or additional evidence 
in a number of cases. 
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At the beginning of the fiscal year ending June 30, 1911, cases 
including 125 alleged violations of the act of March 3, 1905, and 7 
alleged violations of the act of May 29, 1884, which had been reported 
to the Attorney General during that and previous fiscal years, re- 
mained pending and undisposed of in the courts; at the end of the 
fiscal year cases including 190 alleged violations of the act of March 
3, 1905, and no cases including alleged violations of the act of May 
29, 1884, which had been reported to the Attorney General and in 
which proceedings had been instituted, remained undisposed of in the 
courts. These figures include, however, a large number of alleged 
violations of the act of March 3, 1905, reported to the Attorney Gen- 
eral for the most part during the two preceding fiscal years, on the 
part of certain terminal connecting carriers, in which suits had been 
withheld but have now been filed and the proceedings continued, 
awaiting the outcome of a case now pending in the United States 
Supreme Court, particularly described below. 

During the fiscal year cases charging 90 violations of the act of 
March 3, 1905, and 10 violations of the act of May 29, 1884, respec- 
tively, were disposed of in the courts, as against cases including 83 
violations of the act of March 3, 1905, and 4 violations of the act of 
May 29, 1884, disposed of during the fiscal year ending June 30, 1910. 

In cases including 51 violations of the act of March 3, 1905, and the 
act of May 29, 1884, all but 3 of which were charged under the former 
act, pleas of guilty were entered and fines aggregating $5,580 were 
imposed, as compared with aggregate fines of $2,970 imposed in 24 
cases under these acts closed during the fiscal year ending June 30, 
1910. This sum is exclusive of costs in each case, which amount to 
a material addition to the penalties. In three of these cases judgment 
was suspended, after pleas of guilty entered, on the payment of costs, 
and in another instance judgment imposing a fine of $100 and costs 
was suspended to allow the defendant to apply for remission of the 
penalty. 

Sere of not guilty were returned in cases including four viola- 
tions of the acts of March 3, 1905, and May 29, 1884; proceedings 
were dismissed in 5, and nolle prosequi was entered in 2 instances; 

rand juries failed to indict in 18 cases; and the defendant died pend- 
ing prosecution in 1 case. 

The status or disposition of all alleged violations of the act of March 
3, 1905, and the act of May 29, 1884, respectively, in which proceed- 
ings were instituted or pending during the past fiscal year, is particu- 
larly indicated in the table on page 110. The great majority of the 
violations of the act of March 3,.1905, as may be seen by reference to 
this table, were on the part of railroad companies, and most of these’ 
cases involved the failure of the railroads to comply with the regula- 
tion made and promulgated under the act permitting the interstate 
transportation of cattle and sheep from areas quarantined for certain 
contagious diseases of live stock to recognized slaughtering centers for 
immediate slaughter, but requiring that placards of a prescribed size 
and description be placed and maintained during transit on the cars 
containing such shipments, and that the waybills and other shipping 
memoranda pertaining to such shipments be annotated in a pre- 
scribed manner, the purpose of this regulation being to insure that 
such live stock shall be considered and handled as infectious during 
their interstate transportation through territory where such diseases 
do not exist. The cars and waybills in such instances, when observed 
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and examined by inspectors of the Bureau of Animal Industry at 
these slaughtering centers, in most cases at a great distance from the 
points of origin of the shipments, are in the hands of connecting or 
terminal railroads which lie wholly without the quarantined areas 
and generally after the shipments had been transported by one or 
more intermediate connecting carriers. 

The question of the liability under the act of a railroad compan 
which receives from a connecting carrier and transports live stoc 
wholly outside of the quarantined area was raised by a demurrer inter- 
posed by the defendant in a case, United States v. Southern Railway 
Co. (referred to in the table as No. 192), in the district of South Caro- 
lina. The court, overruling the demurrer, held that where cattle are 
transported as a through shipment over two or more connecting rail- 
roads from an area of a State quarantined by the Secretary of Agri- 
culture into another State each carrier participating in the trans- 
portation of such shipment is lable under the act. 

On the other hand, in the similar case, United States v. Richmond, 
Fredericksburg & Potomac Railroad Co., prosecuted in the eastern 
district of Virginia, the court sustained a demurrer interposed by the 
defendant, involving the identical question, on the ground that no 
prosecution lies against connecting carriers which receive and trans- 
port such shipments wholly outside of a quarantined State. 

The same question—the liability under the act of a railroad com- 
pany which receives from connecting carriers and transports live 
stock wholly outside of the quarantined area—was the ground of an 
unsuccessful motion in arrest of judgment in the case of United States 
v. St. Louis Merchants Bridge Terminal Railway, charging 5 viola- 
tions of t\1e act (referred to in the table as Nos. 87, 88, 89, 93, and 94), 
which was tried in the eastern district of Missouri in December, 1909. 
A writ of error in the case issuing to the circuit court of appeals for 
the eighth circuit, that court reversed the judgment of the district 
court, and in an opinion rendered at the May term, 1911, held that 
the receipt outside of a quarantined district and subsequent trans- 

ortation by a railroad company of live stock that was received 
or transportation and was transported by a previous carrier from a 
quarantined district in one State into another State is not an offense 
under the act. 

This important and mooted question, however, is now before the 
United States Supreme Court in the case United States v. Baltimore & 
Ohio Southwestern Railroad Co. In this case an indictment was 
returned against the defendant railroad company in the southern dis- 
trict of Ohio charging alleged violations of the act of March 3, 1905 
{see cases Nos. 281, 282, and 289 in the table), in receiving in the 
State of Ohio from connecting railroads and transporting, without 
compliance with the regulations made under the act, shipments of 
sheep originating in the State of Kentucky, quarantined under the 
act for scabies in sheep. The indictment was quashed by the court 
on its own motion, holding that the defendant could not be held to 
answer the charge, because the indictment showed that the defendant 
had not received the shipment of sheep in question in the quaran- 
tined State of Kentucky and had not transported the same from said 
quarantined State, but had received said shipments of sheep at a 
place, and had transported the same through places, wholly and en- 
tirely without the quarantined State of Kentucky; and that such 
facts did not constitute a violation of the act in question. Exception 
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was thereupon taken by the United States attorney to the ruling and 
judgment of the court and the case was taken to the United States 
Eaieee Court on writ of error. The case has been advanced on the 
ocket for hearing before that court at the October, 1911, term, and 
the decision of this important question by the court of the last resort 
is awaited with great interest. 
Awaiting the decision of the Supreme Court in this case, cases 
including 34 similar violations of the act of March 3, 1905, on the 
art of the St. Louis Merchants Bridge Terminal Railroad and the 
Penal Railroad Association of St. Louis (referred to in the table), 
pending in the eastern district of Missouri, in which suits have been 
filed, are being continued. The same situation exists as to pro- 
ceedings in 110 alleged violations on the part of the St. Louis Mer- 
chants Bridge Terminal Railway, the Terminal Railroad Association 
of St. Louis, and the St. Louis National Stock Yards (also referred to 
in the table), pending in the eastern district of Illinois. Judgment 
was suspended for the same reason in two cases against the Louisville 
& Nashville Railroad Co. prosecuted in the northern district of 
Alabama, in which pleas of guilty were entered and fines imposed. 
A table setting forth the details of cases arising under the acts of 
May 29, 1884, and March 3, 1905, acted upon in the fiscal year 1911, 
will be found at page 110 of this report. 


THE MEAT INSPECTION AMENDMENT. 


During the fiscal year 1911, there were reported to the Attorney 
General 101 violations of the meat inspection amendment of June 
30, 1906 (34 Stat., 674), while during the fiscal year 1910, 52 such 
violations were similarly reported, making an increase of 49 viola- 
tions in 1911. Of the 101 cases reported during the year, together 
with those coming over from previous years, 46 resulted in con- 
victions, 8 were dismissed for various reasons, in 4 cases the grand 
jury failed to return indic:ments, and in 1 case a verdict was rendered 
for the defendant. At the close of the year 74 cases were pending. 
The total fines assessed during the year amounted to $3,240, as 
compared with $2,397 in fines assessed in 1910. At page 121 of the 
report will be found a table setting forth the details of cases arising 
under the meat inspection amendment. 

As explained in the report of this office for the fiscal year 1910 
three cases were pending in the Federal court at Pittsburgh, Pa., 
at the close of June 30, 1910, involving important questions in 
connection with the meat inspection amendment (act of June 30, 
1906; 34 Stat., 674). These suits were entitled Pittsburg Melting 
Co. v. Pennsylvania R. R. Co.; United States v. Pittsburg Melting 
Co. and William H. Womsley; and Pittsburg Melting Co. v. Baltimore 
& Ohio R. R. Co. and G. E. Totten, inspector of the Bureau of Animal 
Industry, Department of Agriculture. 

In the first case a bill in equity was filed by the Pittsburg Melting 
Co. seeking to compel the siafendectt carrier to accept for transporta- 
tion and transport in interstate commerce oleo oil which had not 
been inspected, passed, and so marked by agents of the Department 
of Agriculture, as required by the meat inspection amendment. 
The bill alleged that the statute was unconstitutional as beyond the 
power of Congress to enact, and in violation of the fifth amendment; 
it was further claimed that the system of inspection provided for in 
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the act did not relate to interstate commerce. The second proceeding 
was a criminal prosecution instituted against the Pittsburg Melting 
Co. and Wm. H. Womsley, its president, based on the delivery to 
the Baltimore & Ohio Railroad Co. at Pittsburgh, for shipment in 
interstate or foreign commerce, of an uninspected meat food product, 
to wit, oleo oil, in violation of the provisions of the meat inspection 
amendment. Having been Parnell notified of existing conditions 
and of the contentions of the Government, the Baltimore & Ohio 
Railroad Co. declined to receive further consignments of uninspected 
meat food products from the Pittsburg Melting Co. for transportation 
in interstate or foreign commerce, whereupon the Pittsburg Melting 
Co. filed a bill in equity against the Baltimore & Ohio Railroad Co. 
similar in form to that filed against the Pennsylvania Railroad Co., 
a that an injunction issue to compel the Baltimore & Ohio 

ailroad Co. to receive their products for shipment in interstate and 
foreign commerce, and to restrain G. E. Totten, inspector of the 
Bureau of Animal Industry of the Department of Agriculture 
stationed at Pittsburgh, from molesting, interfering with, or taking 
any action detrimental to the interests of the company pending the 
decision in the case. Hearing on the injunction was held in the 
United States District Court for the Western District of Pennsylvania, 
and, as a result, the temporary injunction issued as prayed. A 
demurrer was filed to the indictment against the Pittsburg Melting 
Co. and Wm. H. Womsley, attacking the constitutionality of the act 
upon an alleged violation of which the prosecution has been instituted. 
The demurrer was finally overruled by the court and the defendants 
placed on trial, which resulted in their acquittal, the court holding 
that no violation of the statute had been made out and ordering 
that a verdict of not guilty be entered. 

The constitutionality of the act having been sustained by the court 
in overruling the demurrer in the case against the Pittsburg Meltin 
Co. and William H. Womsley, counsel for the company requeste 
leave of court to withdraw the proceeding in the case of Pittsburg 
Melting Co. v. Pennsylvania Railroad Co. and to discontinue the case 
of Pittsburg Melting Co. v. Baltimore & Ohio Railroad Co. and G. E. 
Totten, inspector of the Bureau of Animal Industry, Department of 
Agriculture. Both motions were granted by the court, it being 
ordered that the temporary injunction granted in case of Pittsburg 
Melting Co. v. Baltimore & Ohio Railroad Co. and G. E. Totten be 
dissolved. The decision on demurrer in United States v. Pittsburg 
Melting Co. and William H. Womsley is noteworthy, since it repre- 
sents the only contested case thus far in which the constitutionality 
of the act was drawn in question and sustained. 


THE LACEY ACT. 


During the period covered by this report 4 cases arising under see- 
tions 242 and 243 of the Criminal Code of the United States (35 Stat., 
1088) were reported to the Attorney General for appropriate action. 
Two of these cases were subsequently dismissed, owing to the fact 
service could not be obtained upon the defendants; the other two 
cases were pending at the close of June 30, 1911 (Department of 
Agriculture Miscellaneous Cases Nos. 121 and 122). The case of 23 
Japanese poachers who were arrested on Laysan Island in the act 
of killing birds was brought to trial and the defendants fined and 
imprisoned. 
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The insecticide act of 1910 was approved April 26, 1910, and became 
effective January 1, 1911 (36 Stat., 331). It deals with insecticides, 
fungicides, lead arsenates, and paris greens which are adulterated 
or misbranded and which are shipped in interstate commerce. By 
its provisions the Secretary of the Treasury, the Secretary of Agri- 
culture, and the Secretary of Commerce and Labor are authorized 
to make uniform rules and regulations for its enforcement. On 
December 9, 1910, the three Secretaries promulgated rules and regu- 
lations, which are issued as Circular 34 of the Office of the Secretary. 
The appropriation for the enforcement of the act during the fiscal 
year ending June 30, 1911, was not made until March 4, 1911. 

Several formal and informal opinions on the construction of the 
sections of the statute have been rendered. The general guaranties 
filed under section 9 of the act have been examined, and there has 
been much correspondence with wholesalers, jobbers, and dealers in 
regard to the various provisions of the act. 


LEGAL WORK FOR THE FOREST SERVICE. 


In the previous annual report of this office an outline of the duties 
of the Solicitor in respect to the Forest Service legal work is very fully 
stated. At the time that that report was submitted the Solicitor had 
had immediate supervision of the legal work of the Forest Service but 
six months, a time sufficiently long, however, to admit of a complete 
reorganization of the office for the effective discharge of the duties 
incident to this work. By the end of the preceding fiscal year the 
work, both in Washington and in the six diecioes was progressing 
smoothly and expeditiously. 

The work of the office for the Forest Service comprehends several 
sharply defined and distinct divisions, each in itself imposing upon 
the office a very considerable volume of business. These divisions 
are opinions, contracts, claims, regulations, trespass, general litiga~ 
tion, and hydroelectric power permits. The subject trespass naturally 
resolves itself into four distinct subdivisions, namely, grazing, timber, 
fire, and occupancy, which latter very generally comprehends all tres- 
passes not included in the first three heads. A general view of the 
duties of this office in respect to each one of the above-stated divisions 
of its work was givenin the last annual report, and will not be repeated. 

The report for this branch of the work of the office will be arranged 
under the proper heading, as above indicated. 


OPINIONS. 


The Solicitor has been called upon during the present fiscal year 
for 56 opinions, which required, in much the larger number of them, 
extended consideration and research. These opinions were given 
in written memoranda or letters to the Forester. In addition to 
these practically daily oral advice has been given the Forester and 
his assistants. The district assistants to the Solicitor have rendered 
to the respective district foresters and district fiscal agents 86 formal 
opinions, in which the subjects therein treated were exhaustively 
examined. These opinions were subsequently forwarded to the 
Solicitor for review and proper action. They also rendered 857 
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informal opinions embraced in informal memoranda, copies of which 
were not sent to the Solicitor, except in a very few cases where the 
Solicitor was satisfied, from the report of the opinion in the weekly 
report of the district assistant, that the opinion needed revision. 
In addition to the rendition of these opinions the district assistants 
to the Solicitor have each submitted to the Solicitor full comment 
on the opinions rendered by the assistants in all the other districts. 
Many of these comments embrace extensive considerations of the 
questions involved in the opinions commented upon and serve as an 
aid to the Solicitor in rendering his final decision upon the opinion. 
Daily oral advice was given by the district assistants of this office 
to the district foresters and the district fiscal agents and their 
assistants. 

The Solicitor has rendered during the year 116 decisions on opinions 
of his district assistants. It is a gratification to report that when- 
ever it has been deemed advisable to submit a question embraced in 
a decision of this office in regard to the administration of the national 
forests to the Attorney General or the Comptroller of the Treasury, 
the decision of this office has always been sustained. 


CONTRACTS. 


Several contracts with State authorities and individuals for coop- 
erative work in forest investigations and improvement were drafted 
or examined during the year. In addition, there were prepared or 
examined 423 contracts for miscellaneous purposes, and 196 leases 
of administrative quarters, and 207 bonds were either prepared or 
examined by the Solicitor and his district assistants. 

Near the close of the year the Solicitor prepared the contract 
with Andrew and N. W. Gennett for conveyance to the United States 
of 32,000 acres of land in northern Georgia, this land lying at the 
headwaters of several important navigable streams, and its purchase 
by the Government authorized by the act of March 1, 1911, com- 
monly known as the Weeks forestry law. Several forms have been 
drafted for printing by the department in connection with the 
administration of the National Forests, among them stipulations to 
. be required of railroad companies when applying for rights of way 
over lands in the National Forests and contracts with the States for 
cooperation in fire protection on areas lying on the watersheds of 
navigable streams, under the terms of section 2 of the act of March 1, 
1911, above referred to. 

CLAIMS. 


This office has handled during the year 2,331 cases involving 
claims to lands within the National Forests, an explanatory table 
of which is given on page 133. Not all of these cases came on for 
hearing during the year, but each one required some attention, 
varying in degree with the progress of the case in the Interior Depart- 
ment. Each one of these cases involves, on an average, 120 acres 
of land, and it is therefore apparent that the entire area involved 
was very great. In the last annual report of this office a detailed 
statement was made of the procedure in claims cases. It is suffi- 
cient to say at this time that this procedure entails upon this office 
a very large volume of work. The district assistants to the Solicitor 
are required to cooperate to the fuilest extent with the chiefs of 
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field division and special agents of the General Land Office in handling 
these cases and, as a consequence of the standing secured to this 
office by the joint order of yourself and the Secretary of the Interior 
of June 25, 1910, in regard to claims to lands in the National Forests, 
are very frequently required to take action independently of the 
field officers of the General Land Office. It is gratifying to report 
that the cooperation between the two departments has not onl 
been productive of splendid results, but has also been most cordial. 
During the year 662 cases have been decided in favor of the Govern- 
ment. These involved approximately 100,404 acres of land, sup- 
porting 416,234,797 board measure feet of timber, valued at $805,270. 
Cases decided in favor of claimants number 222, or one-third of the 
number decided in favor of the Government. These involved 
approximately 30,000 acres of land, supporting approximately 
100,000,000 board measure feet of timber, valued at $250,000. 

Under the joint order of the Secretary of Agriculture and the Sec- 
tary of the Interior above referred to, the assistants to the Solicitor 
are accorded the right of appearing at the hearings in every claims 
case involving lands in the Nationa Forests for ee purpose of par- 
ticipating in the production and examination of witnesses. In a 
number of cases the hearings have been conducted entirely by the 
assistants to the Solicitor. These assistants have attended 352 hear- 
ings during the year and have prepared several sets of questions to be 
ppevounced to witnesses residing in jurisdictions beyond those where 

earings were held. It is the practice of the district assistants to the 
Solicitor, as soon after a hearing as possible, to prepare and file with 
the register and receiver a brief in behalf of the Government. This 
practice has been somewhat novel in procedure in claims cases before 
registers and receivers in that, prior to June 25, 1910, it was rarely . 
the practice of the special agents of the General Land Office to file 
briefs or argue cases in the local land offices. I am satisfied that 
filing these ine for the consideration of registers and receivers has 
had a most beneficial effect, since the briefs very frequently present 
to them phases of the cases which are easily overlooked by an officer 
examining testimony. The district assistants filed during the year 
150 briefs in the local land offices. These briefs not only serve as 
arguments before the registers and receivers but are also transmitted 
with the records of the cases to the Commissioner of the General Land 
Office and are again considered. When the commissioner has ren- 
dered his decision, and it appears to the Solicitor that an appeal 
should be taken in behalf of the Government, if the decision is adverse 
to it, or that a brief should be filed with the Secretary of the Interior, 
if the decision is favorable to the Government and an appeal is taken 
by the claimant, a petition for review accompanied with the brief is 
prepared and filed by the Solicitor in the former case, and a brief pre- 
pared and filed by him in the latter case. The Solicitor has prepared 
and filed 69 briefs during the fiscal year, and one of his assistants 
appeared in oral argument before the Secretary of the Interior in one 
case. 

Under the joint order of June 25, 1910, heretofore referred to, it 
was the practice of the department to refer all adverse reports of the 
Forest Service on claims to lands in the national gorests to the Sec- 
retary of Agriculture. The adverse reports made by district foresters 
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were submitted to the Forester for his consideration and recommen- 
dation and were then referred to the Solicitor for consideration of the 
legal aspects of the cases, who prepared a report to the Secretary of 
Agriculture recommending for or against adverse proceedings. 

‘The Solicitor examined during the year 163 reports of the Forest 
Service and made recommendations to the Secretary of Agriculture 
in them, in 74 of which no adverse proceedings were recommended 
and in 89 of which such proceedings were recommended. 

Although the practice of referring to the Secretary of Agriculture 
adverse reports of the Forest Service had a most salutary effect upon 
the character of the reports and operated satisfactorily, it was, never- 
theless, found that time could be saved both the Government and 
claimants if adverse reports of the Forest Service could be given a 
more direct route to the Commissioner of the General Land Office, 
and it was therefore thought advisable to make an investigation of 
the probable operation of a change of practice which would permit 
the district foresters to submit these reports direct to the chiefs of 
field division to be transmitted by them direct to the Commissioner 
of the General Land Office, thus obviating the necessity of sending 
the reports to Washington for consideration of the Forester, the 
Solicitor, and the Secretary of Agriculture. Accordingly arrange- 
ments were made by the Forest Service, the General Land Office, and 
the Solicitor for a committee to investigate this matter during the 
fall of 1910, there being also several other matters connected with 
claims litigation to be settled between the three offices above named. 

In furtherance of these purposes the chief of field service in the 
General Land Office, the general inspector of the Forest Service, and 
my assistant in charge of the Forest Service legal work left Wash- 
ington on August 18, 1910, for conferences with the chiefs of field 
division, the district foresters, and district assistants to the Solicitor 
in the six districts. The chief purpose of this committee was to go 
over carefully with these officers the joint order of June 25, 1910, for 
the purpose of explaining the order and securing a uniform practice 
thereunder in the public-land States. While in conference in the 
several districts many suggestions were made and received in regard 
to a reform of the joint order of June 25, 1910, in respect to the 
handling of adverse reports, and when the committee returned to 
Washington it recommended that the adverse reports thereafter be 
referred direct by the district foresters to the chiefs of field division 
for submission to the Commissioner of the General Land Office. The 
recommendation was adopted, and on November 25, 1910, the Sec- 
retary of Agriculture and the Secretary of the Interior promulgated 
another joint order amendatory of that of June 25, 1910. This order 
has operated beneficially and satisfactorily in every respect. 

At page 133 of this report will be found a table showing the details 
of claims cases pending, acted upon, or closed during the fiscal year 
1911. These cases are arranged according to the districts in which 
they arose. 

REGULATIONS. 


For the past three years the regulations for the administration of ~ 
the National Forests have been in process of revision by the Forest 
Service. In the fall of 1910, during the fiscal year, there were sub- 
mitted to me for examination the regulations relating to the occupancy 
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of lands in the National Forests for purposes connected with the 
generation and distribution of hydro-electric power. The former 
regulations relating to this branch of the administration of the 
National Forests were meager and did not cover the entire field, as 
was developed by experience in their enforcement. The new regu- 
lations were therefore much more numerous and comprehensive and 
were the result of several years’ investigation by the Service, in 
which the opinions and views of many engineers and producers of 
hydro-electric power were sought. These regulations were the sub- 
ject of very careful scrutiny by this office, and numerous conferences 
were held with the Forester and his assistants in regard to modifica- 
tions or amplifications of certain of them. They were finally com- 
pleted, together with the instructions to forest officers and those 
intending to apply for permits thereunder, in December, 1910, and 
were promulgated by the Secretary of Agriculture on the 29th of 
that month. Immediately succeeding the promulgation of these 
regulations those for the control and regulation of grazing on the 
National Forests were submitted to this office for attention. The 
grazing regulations were likewise intended to be very much more 
comprehensive and explicit than those heretofore existing. In the 
course of the examination of the regulations in this office numerous 
conferences were had with the Forester and his assistants and the 
regulations were finally submitted to the Secretary of Agriculture 
during March of the current year and received his approval on the 18th 
of thatmonth. Experience in administration of the grazing privileges 
on the National Forests had developed that some logical and sys- 
tematic means should be provided for frequent appeals from decisions 
of the various forest officers to the officer next higher in rank, and 
new regulations and instructions thereunder were made to secure 
oe pent to an appeal and to provide an orderly method of invoking 
the right. 

Special uses of lands in the National Forests next received the atten- 
tion of this office, and the regulations and instructions thereunder 
submitted by the Forest Service were examined and finally perfected 
during March and received the approval of the Secretary of Agriculture 
on the 18th of that month. A procedure for appeals was also fully 
peudes for in these regulations. Those parts of the proposed 

ational Forest code relating to trespass and timber sales were finished 
during the fiscal year and were ready for submission at its close. 
The settlement and claims parts of the code received considerable 
Tied during the fiscal year and were very nearly completed at 
its close. 

It is believed that these regulations now rest upon a solid and sub- 
stantial foundation and will in every respect meet the requirements 
of an orderly and businesslike administration of the National Forests. 


TRESPASS. 


The year has witnessed marked activity on the part of forest officers 
in ascertaining and reporting trespasses on the National Forests. Of 
the various kinds of trespasses committed on the Forests none can 
equal in disastrous consequences those embraced in the heading 
“Hire trespasses.”” This was forcibly illustrated by the forest fires 
which swept the Northwest in the first half of the fiscal year, and not 
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only extinguished many human lives and destroyed large private 
interests but also consumed millions of feet of vain timber and 
damaged large areas along the watersheds of important navigable 
streams. Especial attention was therefore given by the Forest 
Service to this class of trespasses during the year, which resulted in 
the apprehension and conviction of several offenders. as will be more 
fully shown under the appropriate heading. 


Grazineg.—One of the most difficult problems confronting the 
Forest Service since the establishment of the forest reservation policy 
has been the prevention of trespasses by stockmen. So accustomed 
to graze their animals on the public lands in the West without hin- 
drance, a considerable number of them have been loath to recognize 
the restrictions upon grazing in the National Forests and have con- 
tended that there was no authority in the Secretary of Agriculture 
to require them to take out permits and observe the regulations of the 
department. Yet others, recognizing the benefits attending a fair 
and businesslike apportionment of the range, have gladly acquiesced 
in the policy followed by the department. As a result of the deter- 
mination of some stockmen to graze the Forests despite the pro- 
hibitive regulations, it was necessary during the year to report to 
the Attorney General 24 cases for criminal prosecution and 12 for 
injunction suits. Of the criminal cases determined during the year 
11 resulted in convictions, for which $800 were imposed as fines. 
Injunctions were granted in 8 of the 12 cases. Under the procedure 
for handling those trespasses committed without criminal intent and 
knowledge, 86 cases were examined in this office and full reports made 
to you thereon, with recommendations for administrative settlement. 
Your letters to the trespassers, prepared in this office, demanding 
the value of forest products destroyed or taken have usually met 
with speedy remittance in full. There have been 55 remittances 
during the year, aggregating $2,000.04. The remaining cases will 
undoubtedly be settled in the coming year. Whenever the reports 
of the Forest officers disclose that a trespass was committed know- 
ingly and willfully the case is reported to the Attorney General for 
civil suit to enforce payment not only of actual but also of exemplary 
damages. There were so reported during the year 35 cases, in 13 of 
which recoveries have been had of $2,094.57 actual and $817 exem- 
plary damages. Outstanding judgments amount to $317.50. An 
inspection of the tables (p. 129) will show that in several cases the 
exemplary damages were greatly in excess of the actual, leaving 
the trespasser no profit in his venture, and serving as an effective 
check upon further trespasses by him and as a warning to others so 
atsvoustl 

The tables at page 129 are intended to show the more important 
details of the grazing trespasses handled during the year. Aside from 
this, the district assistants to the Solicitor have rendered service in 
connection with numerous reports of forest officers which were found 
insufficient from legal considerations for administrative or judicial 
action. 


TimBeR.— Litigation growing out of timber trespasses has occupied 
a large part of the time of this office during the year. Two notable 
cases, which had been pending for some years in an effort to secure 
sufficient testimony to sustain the Government’s entire demand, 
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received special attention during the year. These cases involve very 
extensive and long-continued trespasses by the Carbon Timber Co., 
in Wyoming, and John C. Teller and the Union Pacific Railroad Co., 
in Colorado. Suit in the former case was instituted during the year, 
and the latter had been pending for two years. As a result of negotia- 
tions with the defendants, very satisfactory compromises were eflected 
by the departments interested. The Carbon Timber Co. trespass 
was closed by an agreement wherein the company bound itself, under 
adequate bond, to pay the Government $23,572.24, and to expend 
$20,000 in the construction of a fire line around the cut-over area, 
this line to be in every respect satisfactory to this department. The 
Teller trespass involved the cutting of large quantities of railroad 
ties, which were sold to the Union Pacific Railroad Co., and was settled 
by payment to the Government of $27,440. 

There were 9 cases reported to the Attorney General for criminal 
prosecution during the year, 5 of which resulted in convictions, and 
only 1 in acquittal. Defendants were sentenced to terms in jail in 3 
of the cases. In 27 of the cases reported to the Attorney General for 
institution of civil suits settlements and judgments were secured in 
13, resulting in the collection of $44,427.83. In the 4 cases settled by 
this department the Government secured $20,388.87, the value of the 
timber appropriated. Injunctions were asked in 4 cases and secured 
in 1, and the other 3 cases were pending at the close of the year. 

Interesting questions have arisen in connection with some of these 
trespasses, such, for example, as the claim of the Bonner’s Ferry 
Lumber Co. that it was not liable to the United States for timber cut 
upon unsurveyed sections of land lying in National Forests and 
embraced within what is known as school sections, being sections 16 
and 36 in each township, which were granted by Congress to certain 
States for support of public schools. The Government’s demurrer 
to the defendant’s plea setting up the above defense was sustained by 
Judge Dietrich, of the district of Idaho, in December of the fiscal 

ear. In the opinion rendered (United States v. Bonner’s Ferry 
Pera ber Co., 184 Fed., 187) it was held: 

Idaho admission act July 3, 1890, c. 656, § 4, 26 Stat., 215, reserved to the State 
sections 16 and 36 of every township, or other contiguous land in lieu thereof, for 
school purposes; and section 5 declared that all such lands should be disposed of at 
public sale, etc., should constitute a part of the permanent school fund, and otherwise 
regulated its disposition. Held, tha. prior to an official survey, the title to land 
which, when surveyed, would constitute school sections in the several townships, 
remained in the United States; and hence, prior to such survey, the State could 
not grant any authority to remove timber therefrom, nor prevent the United States 
from recovering the value of timber so removed. 

In another case, which is still pending in the district of Idaho, the 
Milwaukee Lumber Co. was enjoined during the year from cutting 
fire-killed timber standing on unclassified lands within the primary 
limits of the grant to the Northern Pacific Railroad Co. and within 
the Coeur d’Alene National Forest. The department assented to a 
suspension of the temporary injunction pending final determination 
of the issues involved, upon the company’s filing a sufficient bond to 
pay the value of the timber in the event the Government should 
prevail in the suit. 

In July of the fiscal year the department reported to the Attorney 
General facts disclosing a civil timber trespass by G. D. Gorus on the 
Bitterroot National Forest in Montana, and in the letter reporting 
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the case requested institution of suit to recover the value of the tim- 
ber after it was cut at the place where it was cut. In his reply, 
acknowledging receipt of the report, and your letter requesting suit, 
the Attorney General advised that he would instruct the United 
States attorney to institute suit for the stumpage value of the timber— 
that is, the value of the timber as it stood at the time of the trespass. 
This value was materially less than the basis of value recommended 
by the ad awrite The Attorney General advised that this instruc- 
tion would be given to the United States attorney in consonance with 
the decision of the Supreme Court of the United States in the Wooden- 
ware cuse (106 U. S., 432). This gave rise in this office to a very 
thorough review of the decisions of the courts touching the measure 
of value for timber innocently cut by trespassers. In the opinion of 
the Solicitor, after a thorough canvass of the decisions, the proper 
measure of damages in such cases was that announced by the Supreme 
Court in the case of the United States v. St. Anthony Railroad Co. (192 
U. S., 524), where it was distinctly held that the measure should be 
the value of the timber after it was cut at the place where it was cut, 
no deduction in behalf of the defendant being made for labor bestowed 
in felling the timber. A letter was therefore prepared to the Attor- 
ney General presenting this view. The Secretary of Agriculture was 
ahiky advised by the Attorney General that he had carefully exam- 
ined, not only the decisions of the Supreme Court, but also the deci- 
sions of other courts, and had concluded that the measure of damages 
in such cases as this was as stated in your letter reporting the Gorus 
ease to him. He therefore advised that the United States attorney 
would be instructed to institute suit to recover the value of the tim- 
ber after it was cut at the place where it wascut. Prior to this the 
Government had brought suit in innocent timber trespass cases for 
the value of timber on the stump. 

At page 123 of this report will be found a table setting forth the 
details of the cases involving timber trespasses handled by the depart- 
ment during the fiscal year 1911. 


Fire.—The disastrous consequences of the forest fires which swept 
the Northwest during the summer and fall of 1910 are still fresh in 
the memories of all who followed the accounts of the suffermg and 
hardships entailed thereby. That many of the fires were of incen- 
diary origin was beyond doubt, and the Forest Service, therefore, 
early initiated and prosecuted a vigorous investigation to ascertain 
the offenders. During September arrangements were made with 
the Department of Justice for the detail of several agents of its Bureau 
of Investigation to ascertain the origin of the fires, particularly in 
Oregon and Washington. The Attorney General directed five of the 
agents of his department to report to the district forester in Portland 
for conference with him. With the assistance of such information 
as the district forester was enabled to furnish these agents early 
entered upon their field duties. As a conse several parties 
were apprehended, prosecuted, and convicted. So meager was the 
information that a number of offenders necessarily escaped. Some 
of these were subsequently discovered by the forest officers and 
prosecutions were instituted. 

There were reported to the Attorney General during the year for 
criminal prosecution 35 cases, in 8 of which convictions were secured, 
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upon which $333.50 were imposed as fines. In 4 cases the defend- 
ants were committed to jail and in 1 sentence was suspended. Only 
2 defendants were acquitted. The remaining cases were pending at 
the close of the year. There were 25 cases prosecuted in the State 
courts, resulting in 20 convictions and fines aggregating $375 and 5 
jail sentences. Only 3 defendants were acquitted. Aside from the 
foregoing there were several suits instituted against corporations and 
individuals for recovery of the value of timber destroyed by fires 
negligently communicated by them to timber on the national forests. 
In ‘4 of the 8 cases so handled the Government recovered $20,333.78, 
and it is worthy of special note that in one, United States v. Bailey, 
receiver for the Missouri River & Northwestern Railroad Co., the 
Government recovered, in addition to the value of matured timber, 
$1,094.40 as damages to young growth destroyed, the measure of 
such damages being the cost of replanting the burned-over area and 
caring for it until the saplings should reach the age of the young trees 
burned. 

The department settled 4 innocent fire trespass cases by the exac- 
tion of $613.42, the value of the timber destroyed. 

It will beseen that 25 cases were prosecutedin theStatecourts. This 
course has been pursued by the department whenever more expe- 
ditious and certain action could be secured than by awaiting sessions 
of Federal grand juries. The table on page 123 will show what excel- 
lent results attended this policy. In all these cases the district 
assistants to the Solicitor cooperated fully with State authorities and 
appeared at the hearings and trials to participate therein. 

ion 52 of the Criminal Code of the United States provides that 
whoever shall willfully set on fire, or cause to be set on fire, any 
timber, undergrowth, or grass upon the public domain shall be fined 
not more than $5,000 or imprisoned not more than two years, or both. 
In the caso of the United States v. Henry Clay, which resulted in the 
defendant’s conviction during the fiscal year, in the southern district 
of California, it was contended in behalf of the defendant that as the 
fire was set on private land there was no liability under the above- 
stated section of the Criminal Code. Judge Wellborn, however, 
instructed the jury as follows: 

You are further charged that it is immaterial whether the fire mentioned in this 
indictment originated on private land if it was set willfully and if in the course of 
nature and in view of all the surroundings the said fire would reasonably be expected 
to be communicated to the public domain. A man has no lawful right to set fire to 
his own property if he has reason to believe or intends that such fire will be com- 
municated to the property of others and destroy it. 

At page 123 of this report will be found a table setting forth the 
details of the cases considered under the foregoing heading. 


Occupancy.—As heretofore stated, all trespasses which do not 
naturally fall under the headings grazing, fire, and timber, are assem- 
bled under the designation ‘‘Occupancy trespasses,’”’ which, in this 
report, embrace illegal use of unperfected mining claims for conduct 
of saloons thereon; possession of land under claim of right adverse 
to the United States; possession of land for water-power develop- 
ment without permit from this department; acquirement of patent 
to land through illegal means; and unlawful inclosure of lands. 

The prosecutions of several defendants for maintaining saloons on 
unperfected mining locations in violation of the regulations of this 
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department which were begun in the last fiscal year were terminated 
in the present. The defendants in these cases were all convicted 
and sentenced to pay fines ranging from $5 to $195. Pleas of guilt; 
were very promptly entered by some of the defendants after the deci- 
sion of Judge Dietrich in the case of the United States v. Rizzinelli 
et al. (182 Fed., 675), decided August 24, 1910. In this decision it 
was held that the act of June 4, 1897, authorizing the Secretary of 
Agriculture to make regulations for the occupancy and use of lands 
within the National Forests is constitutional; that a regulation of the 
Secretary of Agriculture prohibiting the erection and maintenance 
of a saloon on an unperfected mining claim within a National Forest 
is valid; and that one who locates lands within the National Forests 
under the mining laws has no right to maintain thereon a saloon in 
violation of the regulation prohibiting it. Broadly, it was decided 
that lands in the National Forests, entered under the public land laws, 
can not be used for purposes inconsistent with those for which the 
entry, location, or appropriation was made, at least prior to the per- 
fection of title in the occupant. Accordingly, the demurrers of these 
defendants to the indictments were overruled. In the preparation 
and presentation of this case to the court my assistant at Missoula, 
Mont., prepared and filed’a very exhaustive and elaborate brief and 
made the oral argument at the hearing on the demurrers. The 
importance of this decision can not be overestimated, and it has had 
the effect of placing the administration of the National Forestsupona 
more effective basis. There are now pending in Nevada several 
indictments against parties for maintaining saloons on mining claims 
in National Forests. Severalof these parties have notyet been appre- 
hended and all the cases were pending at the close of the year. 

Several cases reported to the Attorney General during the year 
were based upon the occupancy of land in the National Forests under 
claims of right adverse to the United States, such, for example, as 
rights asserted under unapproved selections by States and railroads, 
made in lieu of lands lost to them by reason of their inclusion in 
reservations. In one case, a former permittee of this department, 
who had erected a house on land in the Olympic National Forest, 
refused to vacate the land, asserting vested rights therein, and it 
became necessary to institute an action of ejectment to recover pos- 
session of the land. Judgment of ouster was rendered and the pos- 
session restored to the Government, ‘This is the only case under this 
penne decided during the year. The others were pending at its © 
close. 

In one of the suits, the facts in which were reported to the Attorney 
General during the preceding fiscal year, to terminate unlawful occu- 
pancy of lands in the Montezuma National Forest, in connection with 
the development of hydroelectric power, a temporary injunction was 
granted by the court during the fiscal year. Six other cases of a 
similar nature were reported to the Attorney General during the year, 
in one of which a temporary injunction was granted by the court. 
This is the case of the Hydro-Electric Co. of California, which, with- 
out permit from the Secretary of Agriculture, had constructed several 
asthe feet of its ditch over lands in the Mono National Forest, Cal., 
when application was made by the Government for an injunc- 
tion. The company asserted and still asserts a right to cross the 
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lands in the Forest without permission from this department, on the 
ground that the land so traversed by its ditch is covered with min- 
ing locations owned by the company at the time the ditch was con~ 
structed. This is a novel issue, and its decision will be awaited with 
interest. 

Ten cases are now pending in which the Government seeks cancel- 
lation of patents to lands which were secured illegally. These suits 
were either reported or instituted during the year at the request of 
this department. Two of these cases have resulted in the cancella- 
tion of patents and restoration of the land to the National Forest. One 
of them amounts, in fact, to 97 suits for cancellation of that many 
patents secured under the timber and stone act, and involve 15,428 
acres of timber land. 

One case was pending at the close of the year involving the unlawful 
inclosure of sails in the National Forest. 

In all of the foregoing cases the district assistants to the Solicitor 
have rendered assistance to the United States attorneys, both in 
preparing the necessary pleadings and answers and in working up 
the evidence to support the Government’s case. 

At page 125 of this report will be found a table setting forth the 
details of the cases designated as occupancy trespass cases. 


GENERAL LITIGATION 


Under this heading fall all those cases which are not embraced 
-within the general designation ‘‘trespass.”’ During the year 2 par- 
ties were convicted and each sentenced to 90 days in jail for theft 
of property of the United States on the Pocatello National Forest, 
Idaho, and another was bound over for action by the grand jury on 
a charge of larceny of property of the department in the Portland 
office of the Forest Service. Another party was convicted and fined 
$100 and sentenced to jail for 90 days for forgery of an indorsement 
on a check issued by this department. During the early part of the 
fiscal year advices were received by the Forest Service that one D. A, 
Grimes was engaged in soliciting orders for hardy catalpa trees from 
residents and citizens of Iowa on the representation that he was an 
agent of the Forest Service for the introduction of these trees into 
that State. Grimes was not and never had been connected in any 
way with this department, and the Attorney General was requested 
to institute a prosecution for the offense. Grimes was brought to 
trial in the northern district of Iowa in June of the fiscal year and 
was convicted and fined $25. 

A very important case now pending in the eastern district of 
Washington involves the question of the right of the Government to 
use waters flowing in a stream past a ranger station for the purpose 
of irrigating part of the land included in the station. During the 
year an appropriator of the water in this stream, under the laws of 
the State of Washington, applied for an injunction in a State court 
to restrain the forest officer in charge of the ranger station from using 
water from this stream for the above stated purpose. A temporary 
injunction was granted by the State court, and the Secretary of 
Agriculture requested the Attorney General to institute an action 
in the Federal court to restrain the plaintiff in the State court from 
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interfering with the use of the water by the forest officer. The bill 
applying for the injunction was filed near the close of the year. 

The district assistants to the Solicitor have cooperated fully with 
the United States attorneys in the preparation and prosecution of 
the above-stated cases. 

At page 127 of this report will be found a table setting forth the 
pete of cases designated as general litigation under the foregoing 
reading. 


LEGISLATION. 


As a result of the extensive forest fires in the Northwest durin 
the first half of the fiscal year, large bodies of timber were killed, 
though still left in a merchantable state. Much of this timber stands 
on lands embraced within unperfected entries and locations under 
the public land laws, and within unapproved selections by States and 
railroads made in lieu of granted lands lost by reason of their inclu- 
sion in reservations. As the law exists there 1s no authority in these 
entrymen, locators, and selectors to cut the timber from the lands, 
nor has the department authority to sell the timber. Large quan- 
tities of timber standing on unreserved public lands was also killed 
by these forest fires, but the Interior Department felt that it had no 
authority to sell the timber. As this fire-killed timber would rapidly 
deteriorate it was the desire of both departments that authority be 
secured from Congress for early disposition of the timber. Accord- 
ingly, the Forester and the Solicitor of this department met with 
representatives of the Interior Department and jointly framed a 
bill intended to authorize the utilization of this fre-killed timber. 
The bill was introduced in the Senate and passed with some amend- 
ments and was afterwards amended and passed by the House, but 
the session ended without further action and the measure did not 
become a law. 

It has been the complaint of individuals and corporations desiring 
to utilize lands in the National Forests and in the unreserved public 
domain, for the purpose of generating hydroelectric power, that the 
statutes of the United States regulating the use and occupation of 
such lands for this purpose were so unsatisfactory in the matter of 
tenure that it was practically impossible to secure loans which would 
make development practicable. It was objected that the permits 
issued both b the Interior department and this department were 
revocable in ihe discretion of the Government. In order to remedy 
this situation and make permits granted by the Government more 
stable in character, the Forester and Solicitor of this department had 
several conferences with representatives of the Interior Department. 
in an effort to draft a bill which would adequately protect the Govern- 
ment and at the same time allow private enterprise sufficient securit 
in the matter of tenure to encourage development of power possibil- 
ities on Government lands. A bill was prepared after much delibera- 
tion, and was introduced in Congress, but never came up for passage. 

During the year several bills, either introduced in Congress or pro- 
posed to be introduced, were submitted to the Solicitor for examina- 
tion and recommendation. These all received careful consideration 
and, wherever necessary, recommendations were made. 
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During the year there was submitted to the Solicitor, for examina- 
tion, 45 applications for permits under the act of February 15, 1901, 
which provides that the Secretary of Agriculture may, in his discre- 
tion, allow the use of rights of way in the National Forests for the 
generation and utilization of etiioolectiie ealiie A careful scrutiny 
of all these applications has been made by this office and reports 
submitted to you thereon. In addition to this there have been 
several contests between opposing applicants for rights of way over 
_the same lands which have resulted in hearings before the Solicitor 
for report to you. 


DECISIONS OF THE COURTS. 


As of first importance under this heading should be mentioned 
the decisions of the Supreme Court of the United States handed 
down on May 1, 1911, in the cases known as the United States v. 
Fred Light and United States v. Grimaud, Carajous, and Inda. (220 
W_S., 523; Id. 506.) 


The case of United States v. Fred Light was an action by the United States to 
restrain Light from pasturing stock upon the Holy Cross National Forest, Colo., 
without a permit from the Secretary of Agriculture. Light defended on the ground 
that the laws of Colorado make it indispensable to the maintenance of such an action 
that the owner of land must fence it against trespassing stock, and that the act of 
June 4, 1897, is unconstitutional, because it delegates legislative authority to the 
Secretary of Agriculture to make and define a crime, and that the act of March 3, 
1891, authorizing the President to set aside public lands as national forests, is also 
unconstitutional and can not authorize the creation of forests without the consent of 
the State in which the lands are situated. The substance of the decision of the 
Supreme Court is as follows: 

1. The United States can prohibit absolutely or fix the terms on which its property 
may be used and can withhold or reserve the land indefinitely, and this, without 
the consent of the State in which it is situated. 

2. The long-continued sufferance by the United States of the pasturing of cattle 
on the public lands did not confer upon anyone a vested right to the use of those 
lands for that purpose; nor could it deprive the United States of the power of recall- 
ing the implied license arising therefrom so to do. 

3. The Government has, with respect to its own lands, the rights of an erga 
Gea ee to maintain its possession and prosecute trespassers, and it may deal wit 
such lands precisely as an ordinary individual may deal with his farming property. 
(United States v. Canfield, 167 U.S., 524.) 

4. Section 24 of the act of March 3, 1891, authorizing the President of the United 
States to set apart and reserve public lands bearing forests as national forests, is con- 
stitutional. 

5. The act of June 4, 1897, conferring upon the Secretary of Agriculture authority 
to make rules and regulations for the administration of the national forests, is con- 
stitutional, and the regulations of the Secretary of Agriculture, made and promul- 

ated thereunder, requiring all persons to secure permits before grazing any stock 
in a national forest, is valid and enforceable. (United States v. Grmand. decided 
same day.) 

6. Statutes providing that no recovery can be had for damages done by trespassing 
animals unless the land had been inclosed with a fence of the size and material required 
by State law do not give permission to the owner of cattle to use another’s unfenced 
land as a pasture, and, therefore, if the statute of Colorado requiring owners to fence 
their land against straying stock is at all enforceable against the United States such 
a statute does not afford immunity to one who intentionally and willfully pastures 
and allows his stock to graze in the national forests. 

The cases of United States v. Grimaud, Carajous, and Inda, consolidated for con- 
sideration by the Supreme Court, were criminal prosecutions for pasturing stock on 
the Sierra National Boia Cal., in violation of the regulations of the Secretary of 
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Agriculture, which required all persons to secure a permit before grazing stock on a 
forest reserve. The defendants demurred to the indictments on the ground that the 
act of June 4, 1897, is unconstitutional in that it attempts to delegate to the Secretary 
of Agriculture legislative power. The district court sustained the demurrers, and 
the United States prosecuted a writ of error direct to the Supreme Court. The sub- 
stance of the decision is as follows: 

1. The act of June 4, 1897 (30 Stat., 11), authorizing the Secretary of Agriculture 
to make such rules and regulations and establish such service as will insure the objects 
of the national forests, namely, to regulate their occupancy and use and to preserve 
the forests thereon from destruction, and prescribing punishment for any violation 
of such rules and regulations, does not confer upon the Secretary of Agriculture legis- 
lative power, but merely authorizes him to exercise administrative functions in the 
management of the national forests, which, because of the various and varying details 
of such management, can not be provided in general regulations enacted by Congress, 
and the act is constitutional. 

2. The authority to make administrative rules is not a delegation of legislative 

ower, nor are such rules raised from an administrative to a legislative character 
ecause the violation thereof is punishable as a public offense. 

3. Although there is no act of Congress which in express terms declares that it shall 
be unlawful to graze sheep on a national forest, and although the act of June 4, 1897, 
provides that nothing therein shall prohibit any person from entering such reserva- 
tions for all proper and lawful purposes, such entry and use of the reserves is subject 
to the proviso, also contained in the act, that such persons comply with the rules 
and regulations covering such reservations; and as the act, not the Secretary of 
Agriculture, makes it an offense to violate such regulations, the grazing of sheep on 
the reservations without complying with the regulations of the Secretary of Agri- 
culture, which require that a permit be obtained before grazing sheep on the 
zeservations, is unlawful and an indictable offense. 

4. The regulation promulgated by the Secretary of Agriculture on June 12, 1906, 
providing that ‘‘all persons must secure permits before grazing any stock in a forest 
reserve, except the few head in actul use by prospectors, campers, and travelers, 
and milch or work animals, not exceeding a total of six head, owned by bona fide 
settlers residing in or near a forest reserve, which are excepted and require no permit,” 
is valid and enforceable, and a person who drives and grazes sheep upon a national 
forest in violation of such regulations is making unlawful use of the Government 
property and renders himself liable to the penalty imposed by Congress. 

5. The Secretary of Agriculture has the power to impose a charge for the privilege 
of grazing on the national forests. In addition to the general power conferred by 
the act of June 4, 1897, the act of February 1, 1905, which declares ‘‘that all money 
received from the sale of any products or the use of any land or resources of said forest 
reserves shall be covered into the Treasury of the United States and for a period of 
five years from the passage of this act shall constitute a special fund available, until 
expended, as the Secretary of Agriculture may direct, for the protection, adminis- 
tration, improvement, and extension of Federal forest reserves,’’ and also subsequent 
acts providing that money received from any source of forest-reserve revenues shall 
be covered into the Treasury, and a part thereof turned over to the States and Terri- 
tories in which the national forests are located, to be expended for public schools 
and roads, clearly indicate that Congress intended that the Secretary of Agriculture 
might make charges out of which a revenue from forest reserves was expected to arise. 


During the latter part of the fiscal year the Forester was advised 
by telegram that two forest rangers in New Mexico had been arrested 
and were then in custody of the Territorial authorities on the charge 
of murder. It appeared from the telegram that these officers, while- 
attempting to apprehend a man for alleged violation of the stock law 
of New Mexico, were forced to kill the offender in order to defend 
themselves. As soon as the matter was brought to the attention of 
the Solicitor a full report was required, and upon its receipt and 
examination a letter was prepared for your signature to the Attorney 
General requesting that he instruct the United St»tes attorney to 
apply for a writ of habeas corpus to release the rangers. A petition 
for the writ was prepared by the district assistant to the Solicitor 
and the United States attorney, was promptly filed, and after argu- 
ment ae writ was granted by the court and the rangers released from 
custody. 
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As a result of the disturbed conditions on the Alamo National 
Forest arising out of the stubborn and determined efforts on the part 
of certain stockmen to graze their stock thereon in violation of the 
regulations of this department, the supervisor of the Forest and six 
of his assistants were indicted by the New Mexico Territorial grand 
jury on the charge of larceny, the charge being based upon the removal 

y the officers from the Forest of certain cattle grazing in trespass 
thereon. Several of the indicted officers were arrested and placed 
under bond. At this juncture the department requested the Depart- 
ment of Justice to intervene. The United States attorney filed a 
demurrer to the indictments, which, after argument, was sustained, 
and the cases closed. The decision of the court in this matter was 
not published, and therefore is available only to those who inspect 
the record in the court. 

Other decisions of the courts are mentioned in this report under 
their appropriate headings. 


MISCELLANEOUS CASES. 


ASSAULTS ON DEPARTMENT INSPECTORS. 


Three instances of apparent violations of section 62 of the Criminal 
Code of the United States (34 Stat., 1088, 1100), based upon assaults 
on inspectors of the Bureau of Animal Industry in connection with or 
on account of the performance of their duties, occurred during the 
period covered by this report. These cases were promptly reported 
to the Attorney General with requests that they be vigorously prose- 
cuted. In one case the grand jury failed to return a true bill and 
the other two cases were pending at the close of June 30, 1911. 
(Department of Agriculture Miscellaneous Cases Nos. 111, 115, and 
116. 


IMPERSONATION OF AGENTS OF THE DEPARTMENT. 


In December, 1910, Fred Worden was charged with an apparent 
violation of section 32 of the Criminal Code of the United States (34 
Stat., 1088), in falsely representing himself to be an employee of the 
Department of Agriculture and securing money through that mis- 
representation. Worden pleaded guilty and was sentenced to 18 
months in the United States penitentiary at Atlanta, Ga. (Depart- 
ment of Agriculture Miscellaneous Case No. 113.) 

There was also reported to the Department of Justice during the 
period covered by this report an apparent violation of section 32 of 
the Criminal Code of the United States on the part of a person who 
was selling mushroom spawn, falsely representing himself to be an 
agent of the department. This case was pending at the close of June 
30, 1911. (Department of Agriculture Miscellaneous Case No. 114.) 


FRAUDULENT INDORSEMENT OF A CHECK. 


The department discovered in this case that a check drawn in favor 
of a contractor with the department had been fraudulently indorsed, 
and promptly reported the facts to the Attorney General for appro- 
priate action. This case was pending at the close of June 30, 1911. 
(Department of Agriculture Miscellaneous Case No. 124.) 
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CASES IN THE COURT OF CLAIMS. 


There has been no change in the status of Thomas H. Reeves ». 
The United States (Court of Claims, No. 30615) since the publication 
of the last annual report of this office. The suit involves a claim for 
salary alleged to be due to the petitioner from the department. The 
last docket entry was under date of February 27, 1909, when certain 
department records, called for by the petitioner, were filed. 

Charles H. Sanborn v. The United States (Court of Claims No. 
30347) was pending at the close of June 30, 1911, on a motion for 
appeal to the Supreme Court of the United States, filed by the claim- 
ant. The suit involved a claim for $4,275, on an alleged breach of 
contract on the part of the department in connection with a contract 
for the installation of the heating, ventilation, and special piping 
systems of two laboratory buildings for the Department of Agricul- 
ture. On February 27, 1911, the court handed down a judgment in 
favor of the claimant in the sum of $700. A motion was filed by both 
claimant and defendants on March 9, 1911, for a new trial, which 
was granted. On March 27, 1911, the opinion of February 27, 1911, 
was withdrawn; the order granting a new trial and withdrawing the 
opinion of February 27, 1911, was later vacated, the opinion of 
February 27, 1911, being reinstated, thereby entering judgment 
against the United States for $700. On May 27, 1911, counsel for 
the claimant filed notice of a motion for an appeal to the Supreme 
Court of the United States. 

John M. Beavers v. The United States (Court of Claims No. 30376) 
involved claim for rent of premises No. 1316 B Street SW. Petition 
was filed claiming $740; judgment was entered December 12, 1910, 
in favor of claimant for $125. 


SUIT AGAINST DEPARTMENT INSPECTOR. 


The case of Gutierrez v. Wiley was pending on appeal to the highest 
court of New Mexico at the close of June 30, 1911. As stated in the 
annual report of this office for the fiscal year 1910, this was a civil 
action for damages instituted against Inspector Wiley by the plaintiff, 
Gutierrez, on October 13, 1908, based on the alleged negligence of 
the inspector in dipping a flock of sheep, the property of the plaintiff. 
Inspector Wiley was acting in cooperation with the Territorial 
authorities in the enforcement of their regulations for the eradication 
of sheep scabies at the time the sheep of the plaintiff were dipped by 
him. patare: claimed damages in the sum of $1,276. Judgment 
was entered in the court below for $764.75. 


AGREEMENTS FOR THE SEVERAL BUREAUS, OFFICES, AND 
DIVISIONS. 


BUREAU OF PLANT INDUSTRY. 


There were 104 contracts, 36 renewals of contracts, 35 leases, 31 
renewals of leases, 1 letter terminating a lease, 6 bonds for temporary 
special disbursing agents, and 1 deed prepared for the Bureau of 
Plant Industry during the fiscal year 1911. This is an increase of 
2 renewals of leases and 3 bonds, and a decrease of 2 contracts, 6 
renewals of contracts, and 5 letters terminating leases over the fiscal 
year 1910. 
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BUREAU OF ANIMAL INDUSTRY. 


There were 36 contracts, 12 renewals of contracts, 48 leases, 24 
renewals of leases, 1 letter terminating a lease, and 1 bond for tem- 
orary special disbursing agent prepared for the Bureau of Animal 
ndustry during the fiscal year 1911. This is an increase of 12 
contracts, 13 leases, and 1 bond, and a decrease of 1 renewal of 
contract, 16 renewals of leases, and 1 letter terminating lease over 
the fiscal year 1910. 

WEATHER BUREAU. 


There were 10 contracts, 37 renewals of contracts, 22 leases, 96 
renewals of leases, and 1 letter terminating a lease prepared, and 47 
contracts and 1 lease examined during the fiscal year 1910 for the 
Weather Bureau. This is an increase of 6 contracts, 22 leases, 37 
renewals of contracts, and 96 renewals of leases, and a decrease of 5 
letters terminating leases and 49 renewals examined over the fiscal 
year 1910. 

FOREST SERVICE. 


There were 6 contracts, 7 leases, 3 renewals of leases, and 1 bond 
prepared for the Forest Service in Washington during the fiscal year 
1911. This is a decrease of 27 contracts, 9 leases, 7 bonds, and 2 
renewals from the previous fiscal year. 


BUREAU OF CHEMISTRY. 


There were 3 contracts, 14 leases, 6 renewals of leases, 1 bond for 
temporary special disbursing agent, and 1 letter terminating a lease 
repared for the Bureau of Chemistry during the fiscal year 1911. 
his is an increase of 4 leases and 1 bond, and a decrease of 7 contracts, 
16 renewals of leases, and 1 letter terminating a lease over the fiscal 
year 1910. 
: OFFICE OF EXPERIMENT STATIONS. 


There were 5 contracts, 1 renewal of a contract, 14 leases, 2 renewals 
of leases, and 1 bond for temporary special disbursing agent prepared 
for the Office of Experiment Stations during the fiscal year 1911, 
This is an increase of 2 contracts, 1 renewal of contract, 10 leases, 
and 1 bond, and a decrease of 5 renewals of leases over the fiscal year 
1910. 

BUREAU OF ENTOMOLOGY. 


There were 9 contracts, 11 leases, 6 renewals of leases, and 2 bonds 
repared for the Bureau of Entomology during the fiscal year 1911. 
his is an increase of 1 bond, and a decrease of 5 contracts, 13 leases, 

and 11 renewals of leases over the fiscal year 1910. 


OFFICE OF PUBLIC ROADS. 


There were 1 contract and 1 renewal of a lease prepared for the 
Office of Public Roads in 1911, a decrease of 1 lease and 1 bond, and 
an increase of 1 renewal over the previous fiscal year. 


DIVISION OF PUBLICATIONS. 


There were 1 contract, 1 lease, and 1 renewal of a contract prepared 
for the Division of Publications in 1911, an increase of 1 lease over 
the fiscal year 1910. 
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COMMITTEE ON BUILDINGS. 


During the fiscal year 1911 one contract was prepared, while in 
1910 one lease was prepared for the committee on buildings. 


BUREAU OF STATISTICS. 


During the fiscal year 1911 one contract was prepared for the Bureau 
of Statistics, while in 1910 no legal instruments were prepared. 


DIVISION OF ACCOUNTS AND DISBURSEMENTS. 


There were 3 contracts and 5 bonds for temporary special disburs- 
ing agents prepared for the Division of Accounts and Disbursements 
during the ace year 1911, while in 1910 there were prepared 34 such 
contracts, a decrease in 1911 of 31 contracts and an increase of 5 
bonds. 

OFFICE OF CHIEF CLERK. 


During 1911 there were prepared 1 contract and 2 leases for the 
office of the chief clerk against none in 1910. 


OFFICE OF CHIEF ENGINEER. 


During the fiscal year 1911 one contract was prepared for the 
office of the chief engineer; none were prepared in 1910. 


INSECTICIDE AND FUNGICIDE BOARD. 


During the fiscal year 1911 three contracts were prepared for the 
insecticide and fungicide board. 


RECAPITULATION. 


The following table presents a recapitulation of contracts and 
leases prepared for the various bureaus, offices, and divisions of the 
department in the fiscal year 1911, as compared with the number 
prepared in the fiscal year 1910: 
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PATENTS FOR DEDICATION TO THE PUBLIC. 


The work of this office in prosecuting applications for pa for 
employees of the department, to be dedicated to the public (act of 
Mar. 3, 1883, 22 Stat., 625), has been fully explained in the preceding 
annual reports of this office. During the previous year 9 applications 
for letters patent were filed and a like number were presented for 
prosecution in the fiscal year 1911. Of the cases pending, 10 patents 
were allowed. During the preceding year 5 patents were allowed and 
1 disallowed. At page 192 of this report will be found a table, setting 
forth the details of the patent causes in which action was taken by 
this office during the fiscal year 1911. As will be noted, the inventions 
cover a wide range, including a plant-trimming machine, process for 
wood impregnation, camera support, machine for testing the life of 
typewriter ribbons, devices for marking meats, and a method for 
constructing macadam roads. 


PUBLICATIONS OF THE OFFICE. 


In addition to the 442 notices of judgment published by authority 
of section 4 of the food and drugs act and discussed in detail in 
another part of this report, the office issued 20 circulars, embodying 
decisions of the courts construing the statutes intrusted to the depart- 
ment for execution. Eight of these embodied decisions on cases 
arising under the 28-hour law, 6 under the food and drugs act, 1 
under the live-stock quarantine act, and 3 of the acts of Congress 
providing for the protection of the National Forests, 1 an opinion of 
the Acting Attorney General, and 1 a decision in a case arising under 
the Lacey Act. At the close of June 30, 1911, the office had in prepa- 
ration a supplement to the annotated edition of the 28-hour law issued 
on October 2, 1909, the purpose of which was to bring up to date the 
original edition. There was also in preparation a revision of the com- 
pilation entitled ‘‘ Laws Sppligable to the Department of Agriculture,” 
the first edition of which was published in 1908, and embraced a 
compilation of all statutes, in effect at that time, applicable to the 
Department of Agriculture. There was also being prepared a com- 
pilation of references to the legislative history of acts of Congress 
enforced by the department for use in connection with the construc- 
tion of any of the provisions contained in such statutes. 


GENERAL AND SPECIAL ORDERS ISSUED BY THE SECRETARY 
OF AGRICULTURE DURING THE FISCAL YEAR 1911. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., September 9, 1910. 
SpeciaL ORDER. 


To the chiefs of bureaus, independent offices, and divisions, the Forest Service: 


Section 4 of the act making appropriations for the legislative, executive, and judicial 
expenses of the Government for the fiscal year ending June 30, 1911, reads as follows: 
‘Sec. 4. That hereafter all supplies of fuel, ice, stationery, and other miscellaneous 
supplies for the executive departments and other Government establishments in 
Washington, when the public exigencies do not require the immediate delivery of the 
article, shall be advertised and contracted for by the Secretary of the Treasury, instead 
of by the several departments and establishments, upon such days as he may designate. 
There shall be a general supply committee in lieu of the board provided for in section 
thirty-seven hundred and nine of the Revised Statutes as amended, composed of 
officers, one from each such department, designated by the head thereof, the duties 
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of which committee shall be to make, under the direction of the said Secretary, an 
annual schedule of required miscellaneous supplies, to standardize such supplies, 
eliminating all unnecessary grades and varieties, and to aid said Secretary in 
soliciting bids based upon formulas and specifications drawn up by such experts 
in the service of the Government as the committee may see fit to call upon, who 
shall render whatever assistance they may require. The committee shall aid said 
Secretary in securing the Pes fulfillment of the contracts for such supplies, 
for which purpose the said Secretary shall prescribe, and all departments com- 
ply with, rules providing for such examination and tests of the articles received 
as may be necessary for such purpose, in making additions to the said schedule, 
in opening and considering the bids, and shall perform such other similar duties 
as he may assign to them: Provided, That the articles intended to be purchased in 
this manner are those in common use by or suitable to the ordinary needs of two or 
more such departments or establishments; but the Said secretary shall have discretion 
to amend the annual common supply schedule from time to time as to any articles 
that in his judgment can as well be thus purchased. In all cases only one bond for 
the proper performance of each contract shall be required, notwithstanding that 
supplies for more than one department or Government establishment are included in 
such contract. Every purchase or drawing of such supplies from the contractor shall 
be immediately reported to said committee. No disbursing officer shall be a member 
of such committee. No department or establishment shall purchase or draw supplies 
from the common schedule through more than one office or bureau, except in case of 
detached bureaus or offices having field or outlying service, which may purchase 
directly from the contractor with the permission of the head of their department: 
And provided further, That telephone service, electric light, and power service pur- 
chased or contracted for from companies or individuals shall be so obtained by him.” 

In regard to the purchase of supplies under this law, the Attorney General, in an 
opinion rendered to the Secretary of the Treasury under date of July 25, 1910, held 
that while the general provision is that each department and establishment shall 
draw its supplies through one office or bureau, bureaus or offices having a field or out- 
lying service may, by permission of the head of the department, be excluded entirely 
from the general rule and order all of their supplies, those needed for use in the city 
of Washington, as well as elsewhere, directly from the contractor. 

So far as the Department of Agriculture is concerned, supplies are now purchased 
by its several bureaus in conformity with this provision of law and the Attorney Gen- 
eral’s opinion; but in order that specific authority may exist under the law cited, 
which supersedes former statutes, I hereby authorize the chiefs of the following-named 
bureaus to purchase supplies, for use in the city of Washington or elsewhere, directly 
from the contractors: 

Weather Bureau, Bureau of Animal Industry, Bureau of Plant Industry, Forest 
Service, Bureau of Chemistry, Bureau of Soils, and Bureau of Statistics. 

The Attorney General also held the opinion that contracts for telephone service, 
electric light, and power service in the District of Columbia must be contracted for 
by the Secretary of the Treasury. The necessary action has already been taken to 
carry into effect the will of Congress so far as it affects the Department of Agriculture. 


JAMES WILSON, 


Secretary. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., October 14, 1910. 
Spectra, Orpen. ; 


To the chiefs of bureaus, offices, and independent divisions: 

In order that no milk containing extraneous matter, raw milk from cows not known 
to be free of tuberculosis, or milk of unknown origin may be sold within certain 
buildings occupied by the Department of Agriculture in Washington, D. C., it is 
hereby ordered that no milk shall be sold within any building occupied by the 
Department of Agriculture which is not equal to the classification as defined in 
Bureau of Animal Industry Circular 114. 

The determinations as to the standards of such milk shall be made by the Dairy 
Division, Bureau of Animal Industry. 

Officers of the various bureaus and divisions in which milk is used will see that 
this order is enforced. 

Effective October 25, 1910. 


Att 


James Witson, Secretary of Agriculture. 
est: 
C. O. Cuanx, Chief Clerk. 


THE SOLICITOR. 803 


[Transcript from Bureau of Animal Industry Ctreular 114, relating to classification of milk.] 
CLASSIFICATION OF MILK, 


In order that the milk supply of the District may be pure, it must come from healthy 
cows, properly fed, that are neither about to calve nor have recently calved. The 
milk from these cows must be drawn in a cleanly manner and be pouey cooled. 
All persons engaged in handling milk must be free from communicable diseases and 
of Aeanly habits. All receptacles into which the milk passes and all utensils and 
apparatus used in handling it must be perfectly clean, and the milk after having 
been promptly cooled must be kept cool until delivered to the consumer. Actually 
to attain ideal conditions with respect to milk is difficult and expensive, and adds 
materially to the cost of the milk, and therefore to the selling price. But to undertake 
earnestly to approximate such conditions is less difficult and less expensive, and for 
atone purposes may be regarded as yielding a reasonably satisfactory and reasonably 
safe milk. 

The conference recommends that there be recognized by law three grades of milk, 
as follows: 

Class 1. Certified milk.—The use of this term should be limited to milk produced 
at dairies subjected to periodic inspection and the products of which are subjected 
to frequent analyses. The cows producing such milk must be properly fed and 
watered, free from tuberculosis, as shown by the tuberculin test, and from all other 
communicable diseases, and from all diseases and conditions whatsoever likely to 
deteriorate the milk. They are to be housed in clean stables, properly ventilated, 
and to be kept clean. All those who come in contact with the milk must exercise 
scrupulous cleanliness, and such persons must not harbor the germs of typhoid fever, 
tuberculosis, diphtheria, and other infections liable to be conveyed by the milk. 
Milk must be drawn under all precautions necessary to avoid infection, and be imme- 
diately strained and cooled, packed in sterilized bottles, and kept at a temperature 
not exceeding 50° F. until delivered to the consumer. Pure water, as determined 
by chemical and bacteriological examination, is to be provided for use throughout 
the dairy farmand dairy. Certified milk should not contain more than 10,000 bacteria 
per cubic centimeter, and should not be more than 12 hours old when delivered. 
Such milk shall be certified by the health officer of the District of Columbia. 

Class 2. Inspected milk.—This term should be limited to clean raw milk from healthy 
cows, as determined by the tuberculin test and physical examination by a qualified 
veterinary surgeon. The cows are to be fed, watered, housed, and milked under 
good conditions, but not necessarily equal to the conditions provided for class1. All 
those who come in contact with the milk must exercise scrupulous cleanliness, and 
such persons must not harbor the germs of typhoid fever, tuberculosis, diphtheria, 
and other infections liable to be conveyed by the milk. This milk is to be delivered 
in sterilized containers, and is to be kept at a temperature not exceeding 50° F. until 
it reaches the consumer. It shall contain not more than 100,000 bacteria per cubic 
centimeter. 

Class 3, Pasteurized milk.—Milk from the dairies not able to comply with the re- 
quirements specified for the production of milk of classes 1 and 2 is to be pasteurized 
before being sold, and must be sold under the designation ‘‘pasteurized milk.’ Milk 
for pasteurization shall be kept at all times at a temperature not exceeding 60° F., 
while in transit from the dairy farm to the pasteurization plant, and milk after pasteur- 
ization shall be placed in sterilized containers and delivered to the consumer at a tem- 
perature not exceeding 50° F. All milk of an unknown origin shall be placed in class 3 
and subjected to clarification and pasteurization. No cow in any way unfit for the 
production of milk for use by man, as determined upon physical examination by an 
authorized veterinarian, and no cow suffering from a communicable disease, except 
as specified below, shall be permitted to remain on any dairy farm on which milk of 
class 3 is produced, emeee that cows which upon physical examination do not show 
physical signs of tuberculosis may be included in dairy herds supplying milk of this 
class, although they may have reacted to the tuberculin test. 

This milk is to be clarified and pasteurized at central pasteurization plants, which 
shall be under the personal supervision of an officer or officers of the health department. 
These pasteurizing plants may be provided either by private enterprise or by the 
District Government, and shall be located within the city of Washington. 

By the term ‘‘pasteurization,’’ as used herein, is meant the heating of milk to a tem- 
perature of 150° F. or 65° C. for 20 minutes, or 160° F. or 70° C. for 10 minutes, as soon 
as practicable after milking, in inclosed vessels, preferably the final containers, and 
after such heating immediate cooling to a temperature not exceeding 50° F. or 10° C. 

No milk shall be regarded as pure and wholesome which, after standing for two hours 
_or less, reveals a visible sediment at the bottom of the bottle. 
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No dairy farm shall be permitted to supply milk of a higher class than the class for 
which its permit has been issued, and each doles farm supplying milk of aspecified class 
shall be separate and distinct from any dairy farm of a diffenesit class; the same owner 
however, may supply different classes of milk, providing the dairy farms are separate 
and distinct, as above indicated. 


GENERAL ORDER No. 142. 
DEPARTMENT OF AGRICULTURE, 
October 1, 1910. 
To the officers and employees of the Department of Agriculture: 

Your attention is respectfully invited to the following rules and regulations of the 
Civil Service Commission pertains to political assessments and partisan political 
activity of officeholders, and all employees of this department are enjoined to strictly 
adhere thereto: 

1. POLITICAL ACTIVITY. 


Rule I, section 1, of the Civil Service Rules reads as follows: 

‘““No person in the executive civil service shall use his official authority or influence 
for the purpose of interfering with an election or affecting the result thereof. Persons 
who by the provisions of these rules are in the competitive classified service, while 
retaining the right to vote as they please and to express privately their opinions on all 
political subjects, shall take no active part in political management or in political 
campaigns.”’ 

The first sentence of the rule applies to every person in the executive civil service, 
irrespective of the method of his appointment. The second sentence of the rule ap- 
plies to all persons holding positions in the competitive classified service, whether the 
appointment be permanent or temporary in character, and by departmental action 
has also generally been made applicable to unclassified laborers. 

The following forms of activity have been held to be forbidden by this provision: 

Service on political committees; service as delegates to State, county, or district 
conventions of a political party, although it was understood that the employees were 
not “to take or use any political activity in going to these conventions or otherwise 
violate the civil-service rules;” service as officer of a political club, as chairman of a 
political meeting, or as secretary of an antisaloon league; continued political activity 
and leadership; activity at the polls on election day; the publication or editing of a 
newspaper in the interests of a political party; the publication of political articles bear- 
ing on qualifications of different candidates; the distribution of political literature; 
holding office in a club which takes an active part in political campaigns or manage- 
ment; making speeches before political meetings or clubs; activity in local-option cam- 
paigns; circulation of petitions having a political object, of petitions proposing amend- 
ments to municipal charter, of petitions favoring candidates for municipal offices, and of 
local-option petitions; candidacy for or holding of elective office; accepting nomination 
for political office with the intention of resigning from the competitive service if elected; 
recommendation by clerks and carriers of a person to be postmaster; service as a com- 
missioner of election in a community where it was notorious that a commissioner of elec- 
tion must be an active politician; service as inspector of election, ballot clerk, ballot 
inspector, judge of election, or member of election board; or generally any form of 
activity in political management or political campaigns, though not specifically 
mentioned above. 

Inasmuch as the issuance of a certificate for reinstatement is discretionary with the 
Civil Service Commission, no certificate will be issued in any case where the party 
applying for reinstatement has previously resigned with a view of running for office, 
or with a view of indulging in a degree of political activity which would be prohibited 
if he had remained in the service, and who afterwards, having failed in his candidacy 
or having indulged in the contemplated activity, seeks reinstatement. 


2. POLITICAL ASSESSMENTS OR CONTRIBUTIONS. 


The civil-service act provides that ‘‘no person in the public service is for that 
reason under any obligations to contribute to any political fund or to render any 
political service, and * * * he will not be removed or otherwise prejudion) for 
refusing to do so.’’ Section 118 of the Criminal Code provides that no Federal officer 
or employee shall, directly or indirectly, solicit or receive, or be in any manner con- 
cerned in soliciting or receiving any political assessment, subscription, or contribu- 
tion from any other Federal officer or employee. Section 120 of the Criminal Code 
prohibits the discharge, promotion, or degrading of any officer or employee for giving 
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or failing to make any political contribution. Section 121 of the Criminal Code pro- 
hibits any Federal officer or employee from making any such political contribution 
to another Federal officer or employee, and section 119 prohibits the solicitation or 
receipt of any political contribution in any room or building occupied in the discharge 
of official duties by any officer or employee of the United States, or on other Federal 
premises, by any person whatsoever, whether in the public service or not. In connec- 
tion with this latter provision the United States Supreme Court has held that a 
solicitation by letter or circular addressed and delivered by mail or otherwise to an 
officer or employee of the United States at the office or building in which he is employed 
in the discharge of his official duties is a solicitation within the meaning of the law, 
the solicitation taking place where the letter was received. Section 122 of the Crim- 
inal Code provides that whoever shall violate any provision of the four sections above 
mation shall be fined not more than $5,000, or imprisoned not more than three . 
years, or both. 

It is the duty of the Civil Service Commission to see that the civil-service act and 
rules and the above-mentioned sections of the Criminal Code, which were originally 
enacted as a part of the civil-service act, are strictly enforced, and it will employ 
every legitimate and available means to secure the prosecution and punishment of 
persons who may violate them. The commission requests any person Rirvitie knowl- 
edge of any such violation to lay the facts before it that it may at once take action 
thereon. 

James WIzson, Secretary. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., October 15, 1910. 
AMENDMENT TO GENERAL ORDER No. 87. 

Referring to General Order No. 87, October 2, 1905, creating a committee on per- 
sonnel for the department, C. C. Clark, chief clerk of the department, is hereby des- 
ignated as a member of said committee, vice S. R. Burch, deceased. 

JAMES WILSON, 
Secretary of Agriculture. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., October 18, 1910. 
Spectra ORDER. 

It is hereby ordered that the committee constituted, designated, and known as the 
committee on buildings, appointed on April 24, 1908, consisting of Beverly T. Gallo- 
way, Chief of the Bureau of Plant Industry; the late Sylvester R. Burch, chief clerk 
of the department; and A. Zappone, Chief of the Division of Accounts and Disburse- 
ments, is hereby dissolved, and that in lieu thereof Mr. A. Zappone, Chief of the 
Division of Accounts and Disbursements; Mr. C. C. Clark, chief clerk of the depart- 
ment; and Mr. Jasper Wilson, private secretary to the Secretary of Agriculture, be, 
and they are, in addition to their regular official duties, hereby appointed and con- 
stituted a committee to be designated and known as the committee on buildings, 
Mr. A. Zappone to be chairman of the said committee. 

This committee shall be subject to the orders of the Secretary of Agriculture and 
shall direct and supervise, in the city of Washington, the construction of new build- 
ings for the Department of Agriculture, the remodeling of buildings of the depart- 
aa already erected, the rental of all buildings, and the assignment of office rooms 
an ace. 

The said committee shall also act as a board of awards to consider all bids appertain- 
ing to the construction of any new buildings or the remodeling of any old buildings 
belonging to the department. 

JAMES WILSON 
Secretary of Agriculture. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., November 1, 1910. 
SpeciaL ORDER. 
In accordance with the provisions of the act of March 4, 1907 (34 Stat., 1281), it is 
hereby ordered that printed matter in the map stock room of the Forest Service, 
consisting of out-of-date proclamations, which do not constitute permanent records, 
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and which are obsolete and worthless, shall be delivered to the Chief of the Supply 
Division of this department to sell as waste paper or for destruction, and the Chiot 
of the Supply Division is hereby authorized and directed to dispose of the same in 
the manner indicated. 
W. M. Hays, Acting Secretary. 
Attest: 
C. C. CuarK, Chief Clerk. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., November 17, 1910. 
" SpecraAL ORDER. 

It is hereby ordered that all documentary charges preferred against any person 
employed in any bureau, division, office, or service in the Department of Agriculture, 
mF all documentary testimony and evidence submitted in relation thereto, or com- 
plete certified copies thereof, be deposited and filed in the office of the appointment 
clerk of the department for the immediate use, direction, and convenience of the 
Secretary of Agriculture. 

JAMES WILSON, 
Secretary of Agriculture. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., December 21, 1910. 
CrrcuLAR LETTER. 

The especial attention of the chiefs of bureaus, divisions, and offices in the United 
States Department of Agriculture is hereby called to the civil-service law, rules, and 
regulations, regarding transfers from the nonapportioned service to the apportioned 
service (i. e., to Washington, D. C.). 

GENTLEMEN: The civil-service act, section 2 (22 Stat. L., 403), provides: 

“That it shall be the duty of the Civil Service Commissioners: First, to aid the 
President, as he may request, in preparing suitable rules for carrying this act into 
effect, and when said rules shall have been promulgated it shall be the duty of all 
officers of the United States in the departments and offices to which any such rules 
may relate to aid, in all proper ways, in carrying said rules, and any modification 
thereof, into effect. Second, and among other things, said rules shall provide and 
declare, as nearly as the conditions of good administration will warrant, as follows: 
Third, appointments to the public service aforesaid in the departments at Wash- 
ington shall be apportioned among the several States and Territories and the District 
of Columbia upon the basis of population as ascertained at the last preceding census.” 

The acts of July 11, 1890, and July 2, 1909, relating to the apportionment are intended 
to secure the faithful application of the law. 

The above enactments conte! the observance of the apportionment in all cases of 
the proposed transfer from the nonapportioned to the apportioned service, which 
transfers can not be authorized from States which have received more than the average 
share of apportioned appointments. 

Rule 10, section 8, clause (c): ‘‘The apportionment must be observed, unless waived 
by the commission upon the certificate of the appointing officer that the transfer is 
required in the interests of good administration, setting forth fully and in detail the 
reasons therefor. 

“‘A transfer from the npnap orion to the apportioned service is charged to the 
apportionment of the State of which the person transferred is a legal resident. If this 
State has received an excessive share of appointments, such a transfer is in the nature 
of an exception to section 2 of the civil-service act, which provides for the apportion- 
ment of appointments to the public service in the departments at Washington among 
the several States and Territories and the District of Columbia. Such transfers are 
therefore not authorized, unless the person whose transfer is sought possesses quali- 
fications not possessed by eligibles tested by competitive examination, and it is not 
practicable to fill the position by the transfer or promotion of a person in the appor- 
tioned service. 

“The interests of good administration may sometimes permit, though they can very 
seldom require, a transfer, unless the employee is possessed of some unusual or highly 
technical knowledge, ability, or skill which is required for the most efficient per- 
formance of the duties of the position to which he is to be transferred, and which it 
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would be difficult or impossible to obtain through the ordinary means provided for 
filling such positions. If the transfer involves a promotion, the promotion rules and 
regulations must also be observed.” 

Section 8, clause (d): ‘‘He must pass an appropriate examination whenever different 
tests are prescribed for original entrance to the position to which transfer is proposed.” 

Section 8, clause (e): ‘‘He shall not be transferred unless, in the judgment of the 
commission, he possesses experience, qualifications, or training, which are required 
for the proper performance of the duties of the position to which transfer is proposed, 
and which render necessary in the interests of the service the filling of the position 
by his transfer, rather than by an original appointment or promotion in the manner 
provided by the civil-service act.” 

The following is from a letter of the Civil Service Commission, signed John C, 
Black, president: 

“The commission can not properly pass upon the permissibility of a transfer, as it 
is required to do by the rules, until it is in possession of all the reasons favoring the 
transfer, and a full statement of such reasons in connection with each request will 
greatly expedite action by the commission, and obviate the necessity for further 
correspondence. ’”’ 

JamMEs WILSON, 
Secretary of Agriculture. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., December 22, 1910. 
GENERAL OrRpDER No. 143. 


To assist the Secretary of Agriculture in the enforcement of the insecticide act of 
1910, the following officers of the Department of Agriculture are appointed as mem- 
bers of the insecticide and fungicide board, which is hereby created: 

Dr. Marion Dorset, of the Bureau of Animal Industry, chairman; Mr. M. B. Waite, 
of the Bureau of Plant Industry; Prof. A. L. Quaintance, of the Bureau of Entomology; 
and Dr. J. K. Haywood, of the Bureau of Chemistry. A. W. Smith is hereby desig- 
nated executive officer of the board. 

The spernnens of the board will be conducted under rules and regulations to be 
. approved by the Secretary of Agriculture. 

: JAMES WILSON, 
Secretary of Agriculture. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., January 1, 1911. 


ReGuLatTions GOVERNING LEAVES OF ABSENCE IN THE DEPARTMENT OF AGRICUL- 
TURE. 


GENERAL ORDER NO. 144. 


To officers and employees of the Department of Agriculture: 


Pursuant to the act of Congress of March 15, 1898, as amended by the acts of July 7, 
1898, and February 24, 1899,! authorizing leaves of absence, the following regulations 
are hereby promulgated, effective January 1, 1911, and all prior rules and regulations 
on this subject are revoked. 


GENERAL. 


1. AUTHORITY TO GRANT LEAVES.—The head of each bureau is authorized to grant 
annual leave with pay not exceeding 30 days in each calendar year, and extension of 
leave on account of sickness not exceeding 15 days; sick leave in excess of such 15 
days to be granted in meritorious eases only, by the Secretary, on recommendation of 
the chief of bureau. 

2. RECORDS TO BE KEPT IN BUREAUS; TIME CLERKS.—Uniform records of leaves of 
absence shall be kept in the chief clerk’s office of each bureau of the department; and 
a time clerk shall be designated to keep such records in each bureau. ave shall be 
granted to employees of the office of the Secretary upon approval of the chief clerk of 
the departnrent, who shall keep in his office records of all such leave. (See par. 8.) 


1See Appendix, p. 56. 
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3. INSPECTION OF RECORDS BY CHIEF CLERK OF DEPARTMENT.—AlII records of leaves 
of absence shall be kept up to date and shall be accessible at all times for inspection by 
the chief clerk of the department; there may also be required periodical reports to 
the chief clerk of the department. 

4, INTERPRETATION OF REGULATIONS.—Questions of interpretation of regulations 
governing leaves of absence, and questions not covered by these regulations, except 
questions of law, shall be submitted to the chief clerk of the department for decision. 

5. APPLICATIONS FOR LEAVE.—Applications for leave of absence shall be made upon 
printed forms applicable to all bureaus of the department. A supply of these forms 
will be furnished by the chief clerk of the department, and are intended for use in 
making applications for leaves of absence. 

6. Form or appiication.—The form of application for leave of absence shall specify 
the beginning and ending (both dates inclusive) of the period for which such leave is 
desired. It must contain memoranda of all previous absences of the applicant during 
the calendar year then current, which memoranda shall be prepared and signed or 
initialed by the time clerk of the bureau. The application must bear the signature of 
the applicant, the recommendation of the chief of division or office in which the appli- 
cant is serving, and the approval of the chief of bureau. 

When the application for leave is on account of sickness for a period of 2 days or less, 
and is not accompanied by a certificate of attending physician, the certificate on the 
back of the form must be made by applicant and sworn to before a notary public; if 
the application for leave is on account of sickness for a period exceeding 2 days, the 
certificate of the attending physician on the back of the form must be secured and cer- 
tificate of notary is not required. 

The form shall provide for approval by the chief clerk of the department for sick 
leave exceeding 15 days, previously granted, or leave without pay. 

7. FoRM OF APPLICATION FOR ANNUAL LEAVE FOR LESS THAN A DAY.—Absence for a 
period less than a day may be granted upon an application form bearing the signature 
of the applicant, recommendation of the official in charge, and the approval of the 
chief or chief clerk of the bureau. A supply of these forms will be furnished by the 
chief clerk of the department. 

8. REcorD OF ABSENCE.—A record of leaves of absence for each employee shall be 
kept by the time clerks of the bureaus, and such record shall be in the form of printed 
cards showing the name of the employee, the bureau in which he serves, and the date 
of reporting forduty. They are designed to show at a glance the total amount of leaves 
of absence granted, by days, months, and totals. A supply of these forms will be fur- 
nished by the chief clerk of the department, and shall be used uniformly by all bureaus. 

All applications for leave when granted shall be entered by the time clerk of each 
bureau on the card records of absence, and the leave slips when completed, showing 
return to duty, shall be placed therewith; and all such records shall be carefully pre- 
served for a period of 3 years. 

All other systems of time records in use in the department shall be discontinued. 

9. New EMPLOYEES.—Regular employees who have been in the service of the 
department for less than a year and served a probationary period of 6 months, including 
those reinstated, may be granted annual and sick leave of absence at the rate of 24 
days per month of service: Provided, however, That persons transferred from other 
departments, or from one bureau or office to another within this department, may 
be allowed transfer of accrued leave upon statement received from the department 
or bureau from which the transfer is made showing the amount of leave due at the 
time of transfer. ; 

10. PROBATIONARY EMPLOYEES.—Probationary employees in Washington, after 
service of 2 months, may be granted leaves of absence at the rate of 24 days a month, 
and probationary employees outside of Washington at the rate of 1} days a month, 
computed from the date of beginning of appointment. 

11. TEMPORARY EMPLOYEES.—Temporary employees, after service of 2 months, 
may be granted leave of absence at the rate of 24 days a month, computed from the 
beginning of the third month. 

12. PER DIEM EMPLOYEES.—Per diem employees shall not be granted leave with 
pay if their appointments state salary ‘“‘for days actually employed,” or if their 
employment is temporary. If per diem rate is simply a measure of salary and they 
are regularly and continuously employed without limitation, they are entitled to 
leave the same as those with annual or monthly rates of salary. 

13. ALLOWANCE OF LEAVE CONFINED TO CURRENT YEAR.—Leaves of absence are 
not cumulative; employees who are unable to avail themselves of leave within the 
calendar year will not be entitled to it, or any portion thereof, in a subsequent year; 
nor will leave be granted to be used in one year and charged to a subsequent year. 
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14. ONLY ACCRUED LEAVE ALLOWED ON RESIGNATION, ETC.—On separation from 
the department by resignation, dismissal, or transfer, employees may be allowed 
only accrued leave at the rate of 2} days for each month of service since the first of 
the calendar year. 

15. SUNDAYS AND LEGAL HOLIDAYS.—Sundays and legal holidays and holidays by 
executive order, whether for the whole or part of a day, at the beginning or end of 
any kind of leave, or within a period of annual leave, will not be counted as leave; 
but those which occur within a period of sick leave or leave without pay will be 
counted. (See par. 47.) 

16. SATURDAY AFTERNOONS IN SUMMER.—Saturdays in July, August, and September 
wil be charged as 4 hours in annual leave, and as a whole day in sick and without-pay 
eave. 

17. OrricE HouRS.—he hours of labor, unless otherwise specially ordered, shall 
begin at 9 o’clock a. m. and close at 4.30 p. m., with one-half hour between 12 m. and 
1 p. m. for luncheon, the particular half hour within that period in the different 
bureaus to be designated by the chiefs of the respective bureaus. All employees 
shall be required to strictly observe the office hours. 

In the interests of the service, so that all the employees in important offices shall 
not be absent at the same time, chief clerks may vary the time for luncheon of certain 
employees. 

ANNUAL LEAVE. 


18. DistRIBUTION OF LEAVE.—In no case shall administrative officers recommend 
or approve the granting of leave when to allow it will cause embarrassment to the 
service; and leave should be distributed or allotted to employees, if necessary, in 
the months when the work of the office will be least affected. 

19. LEAVE REVOCABLE.—Leave of absence may be revoked at any time and the 
employee ordered to return to duty before its expiration, should the exigencies of 
the service require it. 

20. APPLICATION IN ADVANCE.—Application must be made in advance of the date 
of the beginning of the leave on the blank form provided therefor by the department, 
and no applicant for annual leave will be permitted to be absent from duty until 
notification has been received of the granting of the same. 

21. CONSECUTIVE DAYS ONLY.—Application should be made for only the number 
of consecutive days desired. 

22. LUNCHEON HALF HOUR DEDUCTED IN FRACTIONAL ABSENCE.—The luncheon 
half hour is deducted from annual leave for part of a day when it occurs during the 
pre as from 11a. m. to 3 p. m., which should be charged as 33 hours and not as 
4 hours. 

23. DEDUCTION FROM ANNUAL LEAVE FOR ABSENCE WITHOUT PAY.—Proportionate 
deduction from annual leave shall be made at the rate of 1 day for each 12 days, and 
multiples thereof, of furlough or leave without pay. (See also pars. 44, 45, and 46.) 

24. No LEAVE GRANTED FOR LESS THAN 15 MInuTES.—Absence less than 15 minutes 
will be charged as 15 minutes; and absence in excess of 15 minutes will be charged 
in multiples of 15 minutes. 

25. TIME OF DEPARTURE AND RETURN OF EMPLOYEE TO BE NOTED.—Any adminis- 
trative officer who shall receive notification from the chief clerk of bureau that leave 
of absence has been granted to any employee under his sypervision will note the 
exact time of the departure of such person and the exact time of his return to duty, 
and return application blank promptly to the chief clerk or time clerk of the bureau. 


SICK LEAVE. 


26. CONDITIONS GOVERNING GRANTING OF SICK LEAVE.—An extension of leave on 
account of sickness, not exceeding 15 days in the calendar year, may be granted by 
the chief of each bureau; sick leave in excess of such 15 days previously granted may 
be allowed in particularly meritorious cases only, by the Secretary, on recommenda- 
tion of the chief of bureau. 

Sick leave may be granted upon any one of the following conditions: 

(a) Where some member of the immediate family of a clerk or employee is afflicted 
with a contagious disease and requires the care and attendance of such employee. 

(b) Where through exposure to contagious disease, whether in his own family or 
not, the employee’s presence in the department would jeopardize the health of 
fellow clerks. 

(c) In exceptional and meritorious cases, where a clerk or employee is personally 
ill, and where te limit the annual leave to 30 days in any one year would Gite peculiar 


ship. 
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Condition (c) is made up of a group of facts or circumstances which must combine 
to authorize the granting of leave on account of personal illness. The case must be 
(1) exceptional, (2) meritorious, and (3) such that a denial of the leave would work 
not ordinary but peculiar hardship. What will in this connection constitute an 
“exceptional” case, a “meritorious” case, and “peculiar hardship” can not be 
defined in any general rule, but must depend upon the exercise of a reasonable 
discretion in the consideration of the circumstances. 

27. LEAVE MAY BE GRANTED BEFORE ANNUAL LEAVE.—Extension of annual leave 
on account of sickness may be granted at any time during the year, even though no 
annual leave shall have been granted at the time of such extension. 

28. APPLICATIONS FOR LEAVE; PHYSICIAN’S CERTIFICATE.—Applications for sick 
leave must be filed on the form prescribed by the department and be accompanied 
by a certificate, therein aerial for, of the attending physician where one was 
employed, and in all cases where no physician was employed the specific reasons for 
not employing one must be stated. 

29. ONLY REGULARLY PRACTICING LICENSED PHYSICIANS.—Certificates of sickness 
be be accepted from none but regularly practicing physicians, licensed according 
to law. 

30. WITHOUT PHYSICIAN’S CERTIFICATE.—Sick leave will not be allowed without a 
physician’s certificate unless application is accompanied by a sworn statement that 
the absence was due to illness, that the employee was unable to perform official duties, 
and that no physician was employed. (See par. 31.) 

31. LIMITATION OF LEAVE BASED ON AFFIDAVIT.—Periods not exceeding 2 days may 
be granted on affidavit, and the aggregate of affidavit sick leave shall not exceed 12 
days in one year. 

32. Not LESS THAN 1 DAY GRANTED.—Sick leave will not be granted for less than 1 
day; absence for less than 1 day shall be charged against annual leave. 

33. SLIGHT AILMENTS.—Slight ailments or indisposition will not be accepted as 
ee cause for allowing sick leave; such absences should be charged to annual 
eave. 

34. ABSENTEES MUST REPORT FACT WITHIN 24 HOURS.—An employee absent on 
account of personal illness must report the fact to the chief clerk of the bureau in which 
employed immediately; if such report is not made within 24 hours, the time lost may 
be charged to annual leave or leave without pay. 

35. APPLICATION MUST BE MADE WITHIN 3 DAys.—Application for sick leave must 
be made within 3 days after the return of the employee to duty. 

36. QUARANTINE.—When an employee has been exposed to a contagious disease 
against which the medical authorities quarantine the patient, he should immediatel 
file with the chief clerk of the bureau in which employed a certificate from the atioad: 
ing physician, where such be the case, stating that in his judgment the presence of 
the employee in the office would jeopardize the health of fellow clerks. plication 
for leave with pay for the time lost must be accompanied by a certificate of the attend- 
ing physician certifying that all danger from contagion has passed. 

37. MopiryING ANNUAL LEAVE TO SICK LEAVE.—No modification of annual to sick 
leave will be made unless sickness begins on or before the first day of the period 

ranted as annual leave, when the latter may be surrendered and sick leave granted 
instead under the usual limitations. The circumstances and surroundings of an 
employee on vacation are usually so different from when on official duty that it seems 
beyond the intent of the law and regulations to grant sick leave during a period of 
annual leave. 

38. DEDUCTION FROM ALLOWANCE BECAUSE OF LEAVE WITHOUT PAY.—Proportion- 
ate deduction from sick leave shall be made at the rate of 1 day for each 12 days, and 
multiples thereof, of furlough or leave without pay. This applies also to reinstated 
employees in regard to the period of their separation from the department in the cur- 
rent year. (See pars. 44, 45, and 46.) 

39. INVESTIGATION.—The chief of bureau shall carefully consider the merits of 
every application for an extension of leave with pay beyond 30 days which shall be 

resented by his employees, in so far as the actual sickness or exposure to contagion 
is concerned; and shall cause to be investigated those inner ae who habitually 
apply for excessive sick leave, and if abuse of the privilege be found, report the 
same to the office of the Secretary. 

40. PENALTIES FOR DECEPTION.—AIl employees will be held to a strict account- 
ability for statements made by them of inability to perform duty. When sick leave 
has been granted and subsequent developments prove that it was obtained by mis- 
representation, it will be charged to leave without pay, even if the offender has annual 
leave still due. A second attempt to mislead or deceive official superiors, directly 
or indirectly, in regard to absence on account of alleged sickness, will be deemed 
sufficient cause for dismissal. 
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41. APPOINTMENT TERMINATED ‘‘ WITHOUT PREJUDICE;” REINSTATEMENT.—When 
an employee has been absent for more than 60 days, and there is no probability of 
his immediate return to duty, his appointment may be terminated ‘without preju- 
dice.’”? Such employee, however, will be eligible for reinstatement at any time 
within one year from the date of separation from the service. 

42. Nor A RIGHT, BUT A FAVOR.—Leave without pay is not to be considered as 
aright. It may be allowed on account of sickness when the regular leave has been 
exhausted, but otherwise it will be granted only when, in the opinion of the chief 
of the bureau, the public business will not suffer by the absence and when reason- 
able cause is shown, such as important business or emergencies of a serious nature. 

43. AppLicaTions.—Applications for leave without ros must be filed on the form 
_ prescribed by the department and shall be forwarded with recommendation of the 
chief of the bureau, to the chief clerk of the department for approval. 

44. DEDUCTION OF PAY FOR ABSENCE IN EXCESS OF LEGAL LIMIT.—Absence of 
employees in excess of the legal allowance with pay must be covered by an appli- 
cation for leave of absence without pay for 1 day or more, as no excess can be per- 
mitted without a deduction therefor. In the case of a deduction of a day’s Pas where 
the employee has not been absent an entire day he may take the balance of the day’s 
time without further deduction, subject to approval by the chief clerk, provided 
the time is taken in the same year. (See par. 38.) 

45. BASIS FOR DEDUCTION FROM ANNUAL AND SICK ALLOWANCE.—A proportionate 
deduction from allowance of both annual and sick leave shall be made at the rate 
of 1 day for each 12 days, and multiples thereof, of furlough or leave without pay in 
the current year; and in the case of employees outside of Washington, at the rate of 
1 day for each 24 days and multiples thereof. 

46. RETROACTIVE DEDUCTION FROM LEAVE.—If absence without pay for 12 days 
and multiples thereof should occur after leave is exhausted, application for leave with- 
out pay to modify the excess of leave already taken will be required. 

47. SUNDAY BETWEEN SICK LEAVE AND LEAVE WITHOUT PAY COUNTED.—When sick 
leave expires on (including) Saturday and the employee continues absent, beginning 
Monday following on leave without pay, the intervening Sunday is charged with- 
out pay. 

rh Recumcy WITHOUT LEAVE.—Immediate notification must be given to chief 
clerks of bureaus of all absence from duty for any cause, without leave having been 
previously asked for and granted. Any employee who is absent without leave for 
any cause may also be required to explain to his immediate superior, in writing, 
at the earliest practicable moment, the cause of his absence and of his failure to ask 
for permission to be absent. If it is found that he was absent upon insufficient cause, 
or if his failure to obtain permission to be absent is not satisfactorily accounted for, 
the time lost will be charged to leave without pay, and such further action as may be 
deemed necessary will be taken. Avoidable or willful absence without leave is an 
offense against office discipline. 


EMPLOYEES OUTSIDE OF WASHINGTON, D. C. 


49. REGULATIONS APPLICABLE TO FIELD SERVICE.—The foregoing regulations are 
applicable, within legal limits and as far as practicable, to the field and station services 
connected with this department outside of Washington, D. C. 

50. LEAVE OF ABSENCE OF EMPLOYEES.—The act making appropriations for the 
Department of Agriculture, approved May 23, 1908, provides that ‘“‘The employees 
of the Department of Agriculture outside of the city of Washington may hereafter, 
in the discretion of the Secretary of Agriculture, be granted leave of absence not to 
exceed 15 days in any one year, which leave may in exceptional and meritorious 
cases, where such an employee is ill, be extended in the discretion of the Secretary 
of Agriculture, not to exceed 15 days additional in any one year.” : 

51. AppLications.—An employee whose official station is other than Washing- 
ton, D. C., who may wish to absent himself from duty for more than 5 days will be 
required to file with his immediate superior an application on form provided by 
the department, stating the period for which leave oF aliedise is desired. Any super- 
intendent, observer, inspector, chief of a field party, or other supervisory official: receiv- 
ing such an application, will promptly forward the same, with his recommendation, 
to the chief of his bureau at Washington, who will at once as te or disapprove the 
application. Persons not assigned to any station or party will address their applica- 
tions directly to the chief of their respective bureaus. 


812 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE. 


52. LEAVE For 5 DAYS OR LESS.—Observers, inspectors, superintendents in charge 
of stations, chiefs of field parties, or other supervising officials may grant to employees 
of their respective offices or forces permission to be absent for periods not exceeding 5 
days, but in every such case the absence must be promptly reported to the chief of 
the bureau at Washington, who will cause the same to be entered upon and filed with 
the employee’s record. 

53. FIELD EMPLOYEES SERVING PART OF TIME IN WASHINGTON.—Regular employees 
of the department outside of Washington, who are transferred to the service in Wash- 
ington, may be granted leaves of absence at the rate of 1} days per month until date 
of transfer, and 2} days per month in Washington. Field employees serving tempo- 
rarily in Washington will not be granted leave in excess of 15 days annual and 15 days 
sick in any one year. 

54, ENFORCEMENT OF REGULATIONS.—Chiefs of bureaus and all supervisory officials 
will be held strictly responsible and accountable for the enforcement of these regula- 
tons. 

James Wuson, Secretary. 


APPENDIX. 


PROVISIONS OF LAW RELATING TO LEAVES OF ABSENCE OF CLERKS AND OTHER 
EMPLOYEES. 


In section 7 of the legislative, executive, and judicial appropriation act approved 
March 15, 1898, it is provided that— 

“*% * * The head of any department may grant thirty days’ annual leave with 
pay in any one year to each clerk or employee: And provided further, That where some 
member of the immediate family of a clerk or employee is afflicted with a contagious 
disease and requires the care and attendance of such employee, or where his or her 
presence in the department would jeopardize the health of fellow clerks, and in excep- 
tional and meritorious cases, where a clerk or employee is personally ill and where to 
limit the annual leave to thirty days in any one calendar year would work peculiar 
hardship, it may be extended, in the discretion of the head of the department, with 
pay, not exceeding thirty days in any one case in any one calendar year. 

“This section shall not be construed to mean that so long as a clerk or employee is 
borne upon the rolls of the department in excess of the time herein provided for or 
granted that he or she shall be entitled to pay during the period of such excessive 
absence, but that the pay shall be stopped upon the expiration of the granted leave.” 

The deficiency appropriation act apnrgted! July 7, 1898, provides that— 

“* * * nothing contained in section seven of the act making appropriations for 
legislative, executive, and judicial expenses of the Government for the fiscal year 
eighteen hundred and ninety-nine, approved March fifteenth, eighteen hundred and 
ninety-eight, shall be construed to prevent the head of any executive department 
from granting thirty days’ annual leave with pay in any one year to a clerk or employee, 
notwithstanding such clerk or employee may have had during such year not exceeding 
thirty days’ leave with pay on account of sickness as provided in said section seven.’ 

ee legislative, executive, and judicial act approved February 24, 1899, provides 
that— 

«“* * * the thirty days’ annual leave of absence with pay in any one year to 
clerks and employees in the several executive departments authorized by existing 
law shall be exclusive of Sundays and legal holidays.”’ 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., January 24, 1911. 
Specrat ORDER. 

Owing to the death of Dr. C. A. Herter, a member of the referee board of consulting 
scientific experts to the Secretary of Agriculture, Specie order, dated February 24, 1908, 
is hereby amended so as to include the name of Dr. Theobald Smith as a member of 
said board, vice Dr. Herter. 

Said board shall therefore consist of the following persons: Dr. Ira Remsen, chair- 
man; Dr. Russell H. Chittenden; Dr. John H. Long; Dr. Alonzo E. Taylor; and 
Dr. Theobald Smith. 

JamMEs WiILtson 
Secretary of Agriculture. 
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DEPARTMENT OF AGRICULTURE, 
Washington, D. C., March 10, 1911. 
SPECIAL ORDER. 

It is hereby ordered, That there be, and there is hereby established, in the Bureau of 
Chemistry of the United States Department of Agriculture, a laboratory to be known as 
the physical-chemistry laboratory. This laboratory shall be charged with the study, 
from the physical-chemical point of view, of the action of enzymes. 

This order shall take effect on March 16, 1911. 

JAMES WILSON, 
Secretary of Agriculture. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., April 25, 1911. 
GENERAL ORDER No. 145. 

An officer or employee of the Department of Agriculture, transferred from one official 
station to another for permanent duty, in addition to actual traveling expenses pro- 
vided for in the fiscal regulations of the department, may hereafter, within the discretion 
and under the written instructions of the chief of the bureau, service, or independent 
division or office in which the officer or employee serves, be allowed freight and dray- 
age charges for the transfer of his household effects, and of other personal property used 
by such officer or employee when transferred, in official work, not exceeding in all 
3,500 pounds: Praisiaed, That saddle and other animals will be transported at Govern- 
ment expense only when ueed in official work. (Agricultural appropriation act, Mar. 
4, 1911; Public No. 478.) 

Shipments under the provisions of the foregoing paragraph must be made on depart- 
ment bills of lading, and each account must be accompanied by the letter of instruc- 
tions and the certificate of the officer best qualified to make it that the property so 
shipped consists of the household goods of he officer or employee transferred and is 
exclusively his property, that all other personal property transported is to be used in 
official work, ane that the transportation was furnished on the occasion of his permanent 
transfer to a new official station. 

This order supersedes all orders and regulations heretofore issued on this subject. 


JAMES WILSON, 
Secretary. 


DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE SECRETARY, 
Washington, D. C., June 1, 1911. 
GENERAL OrpER No. 145a. 

General Order No. 145, dated April 25, 1911, is hereby amended so as to permit the 
Forester to authorize the district foresters to issue written instructions under which 
transferred employees may be allowed freight and drayage charges for the transporta- 
tion of their household effects and other personal property, as provided in the said 
general order, with the same effect as if the instructions had been issued in person by 
the Forester. 

JAMES WILSON, 
Secretary. 


DEPARTMENT OF AGRICULTURE, 
Washington, D. C., June 23, 1911. 
Specrat ORDER: 

It is hereby ordered that Arthur F. Kreuger, clerk in the Bureau of Statistics, act as 
and perform the duties of chief clerk of that bureau on July 1, 1911, and to continue 
such duties until further order. 

JAMES WILSON, 
Secretary of Agriculture. 
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862 ANNUAL REPORTS OF DEPARTMENT OF AGRICULTURE, 


Summary of swits under the twenty-eight hour law resulting in judgment for the Govern- 
ment during the fiscal year from July 1, 1910, to June 80, 1911. 


on Railroad involved Judicial district. Rehemen? Pee 
$300. 
Se cn won sta we mnactadas tebkb Juesane's| olsen. cides onae's nas sini tee 300. 00 $117.00 
coupes Swe oeececs mbes wep ewee nl Uepes Ons ac aeeek oes see meena 300. 00 | 
sewn usp bn anata nue Weededan ph nae ow ape so sels so poly eo 100.00 | 53.34 
100. 00 } 110. 40 
ee a ee ee ee ys en ore Qe reer aici at 8: 100. 00 11.00 
Ree ree ye eee | 100. 00 17. 50 
Missouri, western district 100. 00 19.17 
Illinois, northern district.........-. 100. 00 18. 66 
merit (cf ns Meee ET tee St 18. 66 
wile esl o Sepals seen capes 100. 00 33. 50 
150. 00 
PORE ree, ere: sees ccc 30. 50 
150. 00 
Me messin Breroclwuis has Dem eee manic e sind] = vias OO ie ialatee ake ct Gets = Gian ene enon 100. 00 23. 95. 
100. 00 oe 
ee Sy ea nOR we esd cr! a Nee RE 100. 00 7 
wins 05 omofncls 3's.= b= Swen eae 100. 00 17.55 
DO cevcicise a euaonie Udeh + cbieeat obese ING Ws MGXICD) Saose ay ak, sec etie aetee 100. 00 16. 80 
AblantieiCoast Dine==> S. =. 2s. seooteee Virginia, eastern district.........- 100. 00 37. 45 
1017 | Baltimore & Ohio Southwestern........ Ohio, southern district..........-. 100. 00 25. 50 
100. 00 26. 20 
100. 00 19. 12 
100. 00 42.10 
100. 00 24. 00 
100. 00 24.00 
100. 00 22. 90 
100. 00 24. 00 
100. 00 24. 00 
100. 00 23. 26. 
100. 00 27.95 
100. 00 23.75 
100. 00 23. 40 
100. 00 25. 60 
100. 00 23. 60 
100. 00 a s 
2 100.00 |{ 3°83 
oe ee 100. 00 16. 40 
Be eee oe 100. 00 14. 56 
BERS E COS IE A AGA ase ol URAC ETRE OSES Gor TORE SAbS Son 100. 00 14. 50 
ob owe cscs adasewceaeaee ea 100. 00 
Weis 3 ae an ee ee Oe 100.00 } per. 
Minnesota: <.22)-5-3:0gs- a. aetnseels 100. 00 19. 46 
Towa, northern district............ H 14. 56 
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Summary of suits under the twenty-eight hour law resulting in yudgment for the Govern- 
ment during the fiscal year from July 1, 1910, to June 30, 1911—Continued. 


Penalty Costs 


ie. Railroad involved. Judicial district. Asaccdedt| asseacnd. 
hog |tChicago & Northwestern..........-+.--- Ilfinois, northern district.......... $100.00 | $18.55 
279 | Chicago, Burlington & Quincy.......... INeDracgkH. <= eee <5 eee so be Seo 100. 00 
280 |..... G6 ie ee: Essr2:okntane cometaa | Morel doin" stertecs od iioisectoclecke 100.00 \f 188-63 
ee Bee SN aes SA eee eee Beeee Ot sce. Se aneaucos toeeeeeueees 100. 00 81. 60 
579 
580 |... £50 + apa RECO Coen eee osc og Ean Ose aes sa. st en bees 100. 00 162. 70 
581 
1598 |.--.- TO fa a ea RI eee i pee MOM Eta e ono sie ae ceicmnlelno oote's12 100. 00 11.90 
RR ic SS eee erence MinnedotasscwJcctst-isteenrestens 500.00} 19.96 
SiS. <3. NO ows wthiess cu aencssuee sveccueweeseslacens Gb) Re eo eS ee 100. 00 19. 60 
BERD Is .-2- 3.) eS Sn eee eae see Tllinois, eastern district........... 100. 00 13. 61 
1961 | Chicago, Cincinnati & Louisville........ Ohio, southern district............ 100. 00 68. 26 
2054 | Chicago Great Western................- INCDYARK A 22 2/55. fsa hossesceesee 100. 00 15. 00 
2055 |..-.- Ga: ee ROE See ee ets eee tera WER NESO ES = =a -. sania cmaceaeee aoe 150. 00 19. 25 
1983 | Chicago, Milwaukee & St. Paul......... South Dakotatcs.-522.st2522es2ee" 100. 00 { eat 
iC). GOS a ee os eee Se soe ees ce Iowa, southern district............ 100. 00 \ 24. 59 
1985 |.-.-- Ares ecotees secs cet totes oem eres oes aainee COM seen eee none ene eee nee 100. 00 : 
es Oo Eee eee South Dakota.............222-+++- 100.00 |{ 79-38 
a ea a daa ae ae, PR CA Se SAE ea aR mR jon.o0.f; . 78:78 
1990 |..--- CSAs ees Se .---| Illinois, northern district.......... 100. 00 14.70 
1 oe WOSes aoc beeetiaincaser ences ase. laa ee Cae Sal ES i et ls ty pelea gh 100. 00 14. 85 
d 100. 00 14. 85 
100. 00 14. 85 
100. 00 14. 85 
100. 00 14. 85 
100. 00 14. 85 
100. 00 14. 70 
100. 00 14. 70 
100. 00 14.70 
100. 00 14, 85 
100. 00 14. 70 
2066 |..--- GO 6s sot nes osc pin ptene he ate! Iowa, southern district............ 100. 00 13.91 
2070 ||- == 4- CES ee ee ee eee eee Illinois, northern district.......... 100. 00 14. 85 
Lg dl aa Rees See kee nn eee ee ee eres C6 dae Se ae drat 8 Sp aed bey ee 100. 00 14. 85 
7152] eee LO AEE ea er SS nA RARE Se Mirmesota y=. ~ 25-2 sce ssc -e cee 100. 00 } 19.25 
ZLIs |-- =< Ope one eet et St Mise sete cametaretemaris (6 (978 So? Ayer pea eae ene gear Paes ee teat 100. 00 ‘ 
S08 sh 2 CC pe Sa SSS Be Say sali pik i tera Towa, northern district............ 100. 00 14.16 
2269 |...-- Che Ui ES he ite ara sae Illinois, northern district.........- 100. 00 14. 85 
972 | Cincinnati, New Orleans & Texas Pacific.| Ohio, southern district...........- 100. 00 23. 75 
973 |....- do (gee Rreerreoreereret est arets (7a: do Se SG dee 100. 00 23. 75 
. 60 
8. 50 
12.00 
12.00 
17.05 
22. 04 
18. 55 
18. 55 
14. 70 
19.16 
66 : 20. 21 
2150 | Delaware, Lackawanna & Western...... IN@w Jersey ;..-52: saaes-5~ ee 100. 00 6. 00 
2009 | Denver & Rio Grande................... hagas IR heh fay Palanan onan ek oop 
2010 ioe! eS en 250 OG. 0.025 dae 
1690 a Railway of New Mexico........ New Meet eeRn eee eee 100. 00 106. 06. 
1849 {ses & Northern Texas. ...227227727177|Soklahoma, western district........| 100.00 { — 
Southern Kansas Railway of Texas...... ene . 
727 | Galveston, Harrisburg & San Antonio...| Texas, western district............ 200. 00 66. 00 
1600 | Great Northern Sane anes eeee wes Scene Maan tena raat caste ance sean 150. 00 17.50 
it ene Sam eee nee as ca ae ne foo? 62 es OR Pacis oe Shae OOOO RS SN are 100. 00 23. 50 
vib, eae § ee RD Ep sea ib ane Sipe ae WMITITIPR GAY oS a Soon Seen sens 100. 00 19. 35 
25 ae 5 Bh SE ed api PS ne aes Washington, western district...... 100. 00 36.59 
ON Re DLT Gee) OR Dl el Illinois, northern district.......... 100. 00 15.15 
TAVIS | on <t fi hen | RRR ROSE ER enced ray gy lll ay Hp ye he Meebprapy eas by ate geded SALE 100. 00 15.15 
2029 |....- ty eet Saas eae as sans eens Sie ses = + te Seon og Repeat praia ipeyoptc ta tek nolo 100. 00 15.15 
i ee REE PPE eerste t= P ppb banda ie bapa oy CO see ees eee iC eee 
2325 |..... Ce Speen EER ee ee ee oe Od 5 panes acemnetoeisomae cena «¢ AU0500 15.15 
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Summary of suits under the twenty-eight hour law resulting in judgment for the Govern- 
ment during the fiscal year from July 1, 1910, to June 80, 1911—Continued. 


oe Railroad involved. Judicial district. Paha! By Bc oi 

2576 

2578 [tino Cantraliyccscwiwwbwucs see's --.---| Illinois, northern district.........-. $100. 00 $23. 00 

2579 

+S Ra RE ae it aod ce AO esanas és nance FoR eeeEeE OEE 100.00] 19,00 

ae i|h-<2.d0 do 100.00] 19.00 

Te ee Py Pence rr Hose anor eecees h i 

=o Bae ROS ee pe sere ae Ts aR mA ies 25 100. 00 19.00 

2666 

2667 

2668 

2669 | 

an Indiana Harbor Belt......... Se aioe GOs seer eda re tees ea teats 100. 00 29. 20 

2672 | 

2673 

2674 

2679 s 

1931 | Kansas City, Mexico & Orient........... TATISAS » <6:owctetwe'e'e'a's'aln's'ote'atwoe ateslalats 100. 00 19. 65 

1969" 1.220 GOsoscnssheneosecsecetes odes cee aed'e sin] aisle oe UOdcse cc scine's see cee eee eee 100. 00 17.00 

2264 | Kansas City Southern..........--....--- Missouri, western district......... 100. 00 { 1 Tin 

1789 | Lake Shore & Michigan Southern....... Ohio, northern district...........-. 100. 00 19. 76 

TSU jc. 42 DOewsssscsss case sscwent osvsccte cee cote ates OM. ot as eto sos ae ne 100. 00 19. 76 

1853 |....% MO nie asscbe cee ce cee eee eset ee once eens O35 oc nc cere ascemeepnae 100. 00 19. 86 

2125 | Lehigh Valley............ New York, western district 200.00 | ..<...3-ctiee 

2050 | Louisville & Nashville... Kentucky, western district. 100. 00 16.35 

1944 | Michigan: Central: .:---.---....22.5.00.. Michigan, eastern district......... 100. 00 ren yg 

2203 

2201 Luartaeatafits AS tresOUINes nces oem asce cies Minnesota ...... SOIC OSOBICE seccecen|| - 200s00 19. 50 

2206 

2040 | Minneapolis, St. Paul & Sault Ste. Marie.|..... GOs. UL cee epee eee 100. 00 18. 46 

Ii) hee 3 att Soe areresareaey a aes ae tren Wisconsin, eastern district......-.. 100. 00 16. 96 

eee \ Missouri IPSCINC. -- chose ectoeerere eto ee Missouri, eastern district.......... 100. 00 20. 86 

AR (eee 2 ee Be HARPS CARA ODS AREG SSEAESSaG IE 258 ee Ltewbedes scuses ashe aaeen area 100. 00 20. 00 
100. 00 20.14 
500. 00 17.01 
100.00 |; ..1.2aees 
300. 00 |\. - 1) eave. 
200. 00 ee J. ocien 
125.00 18. 70 
250. 00 12. 20 
150. 00 12.00 
100. 00 55. 00 
100. 00 55.00 
150. 00 27.30 
100. 00 27.30 
200. 00 31.90 
300. 00 13.10 
100. 00 32. 80 


100. 00 
45. 62 

100. 00 
100. 00 25. 32 
350. 00 23. 00 
100. 00 90. 22 
250. 00 22. 90 
200. 00 25. 80 
250. 00 20. 00 
200. 00 12. 40 

250. 00 
200. 00 114. 00 
1907, | Pere Marquettecss 7 8252 ese oe aac Michigan, western district........ 150. 00 Sioah 
1797 | St. Louis & San Francisco..............]| Oklahoma, western district....... 900-00 jjo2%. 6 =aree 
T9TOL |S... OW ene cco ee ceacaseedeceeeser Arkansas, western district........ 100. 00 14.35 
POL ae ccs Cc (0 on CARRE DA RE ERE R EE SA Dei ier fox 6 Co 9 eRe EE I 100. 00 14. 25 
723515) eee GO -enae patton once e ena cean wel teiercmat Tennessee, western district........ 100. 00 18. 92 
211 EE GA i RD Nee Rename 2 BG As nora sannedeahad gametes 100.00] 32.65 
ray a See DO vcicmvanssiaticemscetecae ease eas Missouri, eastern district..........!1 100.00 18. 94 


1 Interest. 


THE SOLICITOR. 865 


Summary of suits wnder the twenty-eight hour law resulting in judgments for the Govern- 
ment during the fiscal year from July 1, 1910, to June 80, 1911—Continued. 


Case . : «os gains Penalt Costs 

No. Railroad involved. Judicial district. SSPE) || Ree 
1860 

1903 |'St. Louis, Iron Mountain & Southern...| Missouri, eastern district.......... $200. 00 $440. 64 
1962 

2.5 ee MID ecko cides wise aah aaa cienee ace ese oe aleaa as GOL. ice -c- bint ee cetoccee eee 100. 00 20.14 

2333 | St. Louis Merchants’ Bridge Terminal. .} Dlinois, eastern district........... 100. 00 15. 91 

Bre LORS CoE ACHIC .-. oc cns ene soos secs oas Texas, northern district........... LOO5 000-2! =2ee5- 

Bot) Union Pacifie2 ......2.-. st... seseneseone =o INGDIASEM Essie woe «one sSeetocatouce 200. 00 

d d 58. 00 

342. 99 

50.15 

313.70 

28.09 

18.79 

16. 36 

19. 88 

19. 38 

18. 88 

18.94 

21.05 

254 

$26, 075. 00 

$5, 765. 67 

$18.18 


23165°—acr 1911——55 
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Fire trespass cases handled by the Solicitor during the fiscal year ended June 80, 1911. 
CRIMINAL—REPORTED TO THE ATTORNEY GENERAL. 


Trespasser. National Forest. Judicial district. Status June 30, 1911. 

— Downing, and | Crater............. OFOgONS, <os. tonnccneut > eed Indicted; pending. 

ng. 

Bailey, F.,and Moore, D.|..... AO ca nepesecesna| sivas C036. dcccccscuscessse eam 

Dennis, EEF secant Fremont ccc ccesnccleensc (eee eae a Pleaded guilty fined $25, 

Fisher, 2k Se eae Colvillescacweacens Washington, eastern district.| Convicted; fined $250. 

Gardner, E. G.........- Siskiyou cv. s.65e-- Oreponie tooo. sa eeme cea Pleaded guilty; sentence sus- 

ende 

Grego Ub ne. 4 2.25. oe CASCAdB. act tess celens oO ona tiecaawabenete seer No wee bill. 

Hinkle Welter and Teal} Whitman........./..... GOS. one cadvecewrancune am Do. 

Retr; Kramnik. 670 3. 6226 Crater. jdscecxdelae sce DO soi osenstebeeseshese Convicted; sentenced to 60 
days in jail. 

leydasdsD us eect ee Pleaded guilty; fined $58.50 

ott.Cl Piso. No true bill. 

Ramsey, Wm... Do. 

Bruno and Price....... Do. 

MOARE WVG0 once Sccecaes Do. 

Miller ACH 2.2 22cs2c4| seen Do. 

Cummins, T. R........ Pending for preliminary ex- 
amination. 

Olay, Henry... i<— acs sce Cleveland <<< 2-.222|s-e-0 G0 sees shewsectee eee Convicted; sentenced to 4 
months in jail. 

Heal* Jonni 2 5 ee Tahoe’. cose cee. onfoe ook OO Sosicc cob eseeaces cebees Pending. 

Longfellow, Henry..... Cleyeland= 223 et22 hoo dot. SSS eee Acquitted. 

Walston, Philip........ Weiser ames oaseee Tdaho 2tess = esses. Sees eee Complaint filed; pending. 

McDonald, Archie. ..... Salmon sesssscee ss |eeeon OO SOROS nocnon ane ter Released on hearing before 
commissioner. 

Vansickle, Jesse........ Sawtooth...52.25- | £00 s2 oticwee cote cose steer Do. 

Hoisington, Ira......... Hameyaacsssecees South Dakota: 20.2 Pending. 

BOyasinger, El. 0c secon Ozarks 25.2245 Arkansas, eastern district...} Verdict for defendant di- 
rected; no violation of the 
statute. 

Brown and Floyd...... Arkansas..........| Arkansas, western district...) Not guilty. 

Gross) Henryjcoene1- sen e Ozarka seecsetae Arkansas, eastern district... Pewee venten cat to 60 

ays in jail. 

Kinnear vA 5 32-e52e<: < Coconino ..<2.2.2 Arizona: 5. 222 ot ae seeeee ee Dischar mor by commissioner 

Lawrence, James....... ATKANSAS Se, seas ene Arkansas, western district. .| Indicted; pending. 

Ott, Andrew....... Ozarke eas. 3.3232 Arkansas, eastern district...| Pending. 


Plum, 8S. and C. Discharged by commissioner 


oe Sana: western district... 


Denar reed, by commissioner. 
Indicte indictment 
quashed; to beresubmitted 


to grand jury. 
Whitson, J. R........ .-| Arkansas.........- Arkansas, western district... Gai pees to 1 
our in jail. 
Q’Connor) J. i. ..5...2- Sequoia........... California, northern district..] Commissioner released de- 
fendant on parole. 
osky, vA Recto. <. cose Kaniksuljcosses osc Washington, eastern district.} Bound over for hearing be- 


fore commissioner. 


CRIMINAL—PROSECUTED IN STATE COURTS. 


.-| Convicted; fined $25. 
Z sine 


-..| Committed by juvenile court 
on 3 years’ probation. 


Hughalett.wW.ctecssc cnc] SUAS. ccccessces elec: oe GOs scsscseSesessec cee te Committed to insane asylum 
pending § proseentiee 

Longstreet, L..........-- ANGELES Sco ncesede|uecee G0.c ccccscce me scass ste oe Committed by juvenile court 
on 3 years’ probation. 

Lewis, R...... Sapocatewaloeses WO scesiesceaces|se~ cle LTR OB SO ROR ER SACO ICED I0e%. Convicted; fined $15. 

McCorkall, Beocccsscaet|cccce 2 (oe cap (ie GOzt acccecctateee ees Committed by juvenile court 
on 3 years’ probation. 

Marre, L......c<ceccoce-| Santa Barbara....|.... AO ssWasaceegee cnc esseee Acquitted. 

Manpus) J. .5.5..250c00~ Shasta sek se fuesek (lS ABA a esr ane sone Pleaded guilty; fined $25. 

(IPOppus;} Detect ssscecee classes GOs ae cote samen Saas GO. s Soecdactesasee sare te Hieeaee not guilty; dis- 
missed 

Richie, Jeffs... s2sec25. TahoO!< sos seSree ale tees se secc cto can eee Convicted; fined $25. 

BHA, | Wadsocsdoes seats IAMPCLER Sc ace cmatiolaeice GO Seis acceweceee sees Do. 

Shirk, Gis ee Se caseuleecae (ee ee ee ae DO ccc eecesaeen eee eee Do. 

Thompson, J. Egos cc.claace- doscee. Pee a Sere HO Ss act sce cose Reco sade Convicted; fined $15. 

Washer, amos 3c5.ce.c) Cloyelande.ssseeec|ae ace COs Sisco ie. eevee Convicted; fined $100. 

Widsiman jo oc sense ene AN POLES: S occeocetlanoat GOs Sess ee iicesd eee Convicted; fined $15. 

Sb Re. cae Lassen so-G2 ce cecle ces GOSs Se sceeceseesescomeee Convicted; fined $25. 

Whitten, V...2-. aac PATI PRES Voss re ceelemens OGteaucsannesnee censor Do. 

Bonett, Nate..... ------| Coeur d’Alene..... Tdaho eet cers eee pa aa ae Convicted; sentenced to 90 


days in jail. 
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Continued. 


CRIMINAL—PROSECUTED IN STATE COURTS—Continued. 


Trespasser. National Forest. Judicial district. Status June 30, 1911. 
Telenger, Emil......... Gallatin. =<. .ns-. Montana... sccccucccosese Committed by ‘ustice of 
peace. 
Turner, Sherman....... Coeur d’Alene..... Fdahow. sn .sh< RO SapCAHODe- Acquitted. 
Boysinger, H.J.......- Overt s 2 csacb cess ATKANERS. cot co sceacossenee 
CORLD ee ee Coconino.......... ATIZONR ese ok let c ea eeas Ganniniat: fined $30 or com- 
mitted to jail 30 days. 
Kellow, Orley.......... Suislaw:ccce-ceevee OYVegOnt aco ccesnces tome Pleaded guilty; fined $25. 


CIVIL—REPORTED TO THE ATTORNEY GENERAL. 


Corvallis & Eastern Ry. | Oregon............ Onreroniseee aot Aaiacinnsccts Judgment for $4,424.38; ap- 
Co. peal pending. 
Northern PacificRy.Co.| Snoqualmie....... Washington, western district.| Verdict for $5,500 od aside as 
excessive; sendin 
Glarkes 35. Wissss.2-aaden< Pend Oreille...... Td ahoseceeh o- + secsscccassoct oe led for $59.75; 
pendin: 
Great Northern Ry. Co.} Blackfeet......... Montana. jecteeeseecnacchee Suit for $783. 72; offer of com- 
promise pending. 
Chicago, Burlington & | Black Hills....... South Dakota............-.. Settled by payment of $6,750. 
Quincy R. R. Co. 
Missouri River al ai GO-f so sos ence lae ee GOs sth dsteccabnca cheese Judgment for $3,659.40 paid. 
inate Re Be 
0. 
Denver, Northwestern &| Arapaho.......... Colorad eects. tase son sac es ees Pending on defendant’s de- 
Pacific R. R. Co. muzrrer. 
LaiSarre, 7. G.-55.203-- Sundance......... Illinois, northern district....| Suit pending. 


CIVIL—ADMINISTRATIVE SETTLEMENT. 


MOU: JOG> o20<0ss55- = Wenatchee........ Washington, eastern district.| Settled by payment of $500.92. 
Gomstock, Po. <-.2.--- Cleveland......... California, southern district..| Settled by payment of $25. 
Esmeralda eoulekererr Monterey.......-.- California, northern district..| Settled by payment of $87.50. 
Henry, oi Deen eercast Palisade.;...:-.:3-: IanO ez sacece senate eee aoeae Pending 


Grazing trespass cases handled by the Solicitor during the fiscal year ended June 
80, 1911. 


CIVIL—ADMINISTRATIVE SETTLEMENT. 


- Value of 
Trespasser. National Forest. King ged ainsi forage Status June 30, 1911. 
= consumed. 

The Ames Sheep Co.... Se RSE OCC) cae oe a $93.80 | Paid. 

Armijo, Policarpio..... .-| 5,000 sheep... 28.75 Do. 

Austin Bros. Co.......- -| 2,650 sheep........ 159. 00 Do. 

Bartlett, C. P.......... ZA NOTES wet ate eicty-||= eae esa pe eee Reinvestigation developed 
extenuating facts; no set- 
tlement required. 

Becker, Jerry.........- .-| 3,400 sheep........ 68.00 | Paid. 

Bethy, Ge Hiscoec cece .| 2,300 sheep... Z 34.50 | Payment demanded. 

PBIBAKS TOS! 2. o2isae op:< .-| 12 cattle... - 4 8.05 Do. 

Brown, Albert G....... “WP lezeattle: > 32 10.98 | Paid. 

Campbell, Albert and | Weiser.... jh 100; cattle:-2 25 2b... 10. 50 Do. 

Arthur. 
Campbell, Francis & Co.| Prescott........... 1,000 sheep........ 10.00 | Payment demanded. 
Caeeone Cattle Ranch | Lincoln........... 1,100 sheep........ 17. 46 Do. 
0. 
Doe er et ® | e do.. 69 CRUG. sac. ou oe 20.70 | Paid. 

Chipman, Squire....... Pocatello... 14,000 Sheep... 40.00 | Payment demanded. 

“on Range Livestock | Jefferson.......... 2,100 sheep........ 27. 61 Paid. 

Cook & Payne......... .-| 2,600 sheep.. 39.00 Do. 

Cornett, R. se eee .-| 1,875 sheep.. 19.15 | Payment demanded. 

Crittenden, H . 8. and 252 cattle... ....... 50.40 | Paid. 

ran. 


Cortarredres. cs ccesse Humboldt ........| 800 sheep.......... 16.00 | Payment demanded. 
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80, 1911—Continued. 
CIVIL—ADMINISTRATIVE SETTLEMENT—Continued. 


Kind and number Value of 


Trespasser. National Forest. of stock forage Status June 30, 1911. 
< consumed 
Danse Os Nin. cccvccual, LOR NCO es cscncne = 187 sheep.........- $4.67 | Paid. 
Darra) JOG. .p2+ <ckcmere SUUUO>. cece 1,700 sheep.......- 8. 50 Do. 
Pate A Livestock -| 9,800 sheep........ 33. 60 Do. 
0. 
pees James and Wil- | Nevada........... 2,300 sheep.......- 34.50 | Payment demanded. 
jam. 
Edwards, Thomas..... 270 /SUCCD-< csemimniate 4.12 Do. 
Espil, Martin.......... 1,600 sheep....... : 88. 00 Do. 
Gamer tM. a. 2s e8 1,700 sheep........ 11.32 | Paid. 
GBIT6t doe aoccccmae ce 1,500 sheep........ 11.25 Do. 
Gaviola, Manuel 1,000 sheep........ 20. 00 Do. 
DOS... seneece .| 8,800 sheep........ 64.17 Do. 
Hatch, Joseph .| 1,265 sheep. 44.27 Do. 
Helton, AIM S32 JSES: .| 828 sheep.. 8.28 Do. 
Hennessy, John........| Prescott..... -| 1,000 sheep 7.80 Do. 
Hermann, J. M........ 625 sheep.......... 14. 52 Do. 
EilekskiSpoon.22 2-21 | lamas <6 ntcctccivssssqueeercseo sesh 37.00 Do. 
Hotchkissenenwicr sere Cnster. ..2cnccc co dba ccecane sess dethaeee 39.20 | Payment demanded. 
Hubbell, Frank A..... 1 ee 1,274 sheep........ 3.19 | Paid. 
1D Ree See eee ee DoS oeAesso52 2,000 sheep........ 15.00 Do. 
Hunt, James...........| Whitman........- 1,100 sheep.......- 14. 67 Do. 
Hyde, Orson sg bonensee= arama seam 1,265 sheep........ 44.27 | Payment demanded. 
Jaquez, Juan N........ s|h2,204- SHECD Lo sence 27.65 | Paid. 
Jernigan, Ey Be 22.3204] Alamo.2....ccenes 60 cattle, 15 horses. 67. 50 Do. 
Jorgensen,.J.) A... .eeee i (a Neer Bh ees 28 1, 150isheep...2.-.. 13.00 Do. 
Lathrop, ‘A. C..........| Uncompahgre. .... 900'cattle..2.cscee 15.75 Do. 
ae Howard...... TONLOsere sence see 2,000 sheep........ 100.00 Do. 
Lauterbach, Max.......]| Deerlodge.........|----- GOs sseceacieee 60.00 | Payment demanded. 
Lister, Joe. ..2........-|| Deschutes::-s25 =. ba cattlo-syeoceece 56.25 | Paid. 
Looney, Eugene.......| Weiser..........-- 1,200 sheep........ 100.00 Do. 
Luna, Solomon........ i 2,000 sheep........ 15.00 Do. 
Bs ec oe aes ietec le aeRO Oak ake stems 7,365 Sheep... 73. 65 Do. 
VO cts atataromiaio ume cisa) siete OU smia setae 5,000 sheep........ 12. 50 Do. 
ch John A.and | Uncompahgre..... 1,200 sheep........ 18. 00 Do. 
Madsen, RK. Dy... .5.006.|bushlake.. ......-- 1,450 sheep 36.00 | Payment demanded. 
Magleby Bros..... - .| 2,000 sheep 30.00 | Paid. 
Malone Sheep Co Weiser... 700 sheep... 49.00 Do. 
Masse, Gabriel......... Minidoka... .| 2,000 sheep 25.00 | Payment demanded. 
Mecham, H. & E....... BONO. ote eosin 2,500 sheep 25.00 Do. 
Mills dod cece ccs noose ly IAMIO Paes Sas cen s 30, Cathe... scceeeee 27.00 Do. 
Monro, C. iz. scsss. cos] DD ESCHULES: occ ccm 1,500 sheep 20.00 | Paid. 
Monloya, Juan F.......| Rio Grande....... 1,000 sheep........ 15.00 Do. 
Muir, Geo. H.22 <2... .|tCaribow-222.53. 525 500 sheep.........- 17.50 Do. 
Nelson. John. ---. 2... 2s|;CLOOKeem oss nce 1,938 sheep........ 48.45 Do. 
Nelson Co., Thomas.... 1,578 sheep........ 7.89 Do. 
PON BIOS. 220s o- Seca ol UMA aoe oe laa ee sisgicceiemnnete 28. 30 Do. 
Potter, Henry E....... 1,100 sheep........ 11.00 Do. 
Pradere, Martin........| Plumas.. 880 sheep...... once 5. 87 Do. 
Richardson, C. V....... SCE Sc sscceenes 2,000 sheep..... soe 20.00 | Payment demanded. 
Ricks, Thos. E. and inadeveszeseecee 1,542 sheep........ 23.13 | Paid. 
Nathan. 
Bel ag GC, Rea and | Alamos. .oscsse-c2 | 40 Cabtlencc roc cwce 126.00 Do. 
Ryan Vertyses2ss4.5-2 Deerlodge..... eee)}"400'SHEED: ce ccceons 4.00 Do. 
Ryan & McKeown..... Madison.........-| 200 sheep........ ae 50.00 Do. 
Schulze, Henry........ 740 goats..... eee 7.20 | Payment demanded. 
Segrest, Herb scssossscclee oe 1) See Pes sN50(Cattleseeaeeceace 13.54 | Paid. 
Sheep Creek Livestock | Beaverhead....... 2,631 sheep........ 100.00 Do. 
Sober le alte Live- .| 1,200 sheep........ 32.00 Do. 
stoc. 
Smith, M. A....... ee 1,700 sheep........ 51.00 | Payment demanded. 
Smith, Sam B......... 40 cattle.«.-..se0-. 48. 00 Do. 
Spaulding, HYrankesssse i 1,475 sheep.. 22.13 Do. 
Spencer & Peterson....| Nezperce........-- 23350 sheep.. 13.00 | Paid. 
ompson, Geo. W....| San Juan.......... 1,586 sheep : 15. 86 Do. 
Tipton, Wily ackoues wes AIS be occ cane oe 12 horses...... neon 9.00 Do. 
Trainer, Hugh.........| Apache.......---- 1S cattlesseseeceens 26.00 | Payment demanded. 
Ward, George.........-| Minidoka......... 1,200 sheep........ 18. 00 Do. 
WWiard onn)s 22ecc0 RAG Boerne 10 245 Steecbess 600 sheep.......--- 9.00 Do. 
AYN BIOs sec chcen eu AAMO gases cee ..--| 180 cattle,70 horses. 225. 00 Do. 
Wellington, Richard...| Wasatch.......... 3,000 sheep......-.. 10. 00 _ Do. 
Wilbur G: Hie:...252-2 Cr00Ksa-cceseesee ZOOL SHEED =: acbeas 50.03 | Paid. 


Wilson, Rufus........-. Shoshone........- 1,400 sheep.......- 42.00 | Payment demanded. 
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Grazing trespass cases handled by the Solicitor during the fiscal year ended June 


80, 1911—Continued. 


CIVIL—REPORTED TO THE ATTORNEY GENERAL. 


Kind and 
Trespasser. {National Forest. Judie dis- | number of 
stock. 
Anduiza, Esteban..| Weiser........ Fdshot—...22< 2,400 sheep.... 
Blodgett & Bowles..| Palisade.......].....do........- 1,700 sheep .... 
Cady,J. C., jr-.255: AIRMO: screw eee New Mexico..| 135 cattle 5 
horses. 
CODOIDAM ccna. oxs-|se<- DOiccnedesales ss - AO: asseate 30 cattle 11 
horses. 
Curran, Marlin E£. | Sawtooth..... Idaho: ..<;.<.- 2,200 sheep ..-. 
and John. 
Fletcher, Wm A...]....-. Oiizecese LAGS cat esi 2,300 sheep... 
Flynn, Daniel-...... SOprist-.caesee “Colorado...... 448 cattle...... 
Gallegos, Eugenio..| San Juan (E).|..... Gore. Secs: 2,300 sheep... . 
Geary. OoiM-. 2.3.5. Sawtooth..... Idahoz-.-s-~- 2,300 sheep.... 
Gibbons Bros. & | Chelan........ Washington, | 1,723 sheep.... 
Loving. eastern dis- 
trict. 
iedhy. bie Ecap a2 «ap Wallowa...... Oregon........} 900 sheep...... 
Jacob & Purdy.....]...-. OES Soe ele ane Hoteorsases 27 horses...... 
Jernigan, G. W..... Alamos. New Mexico..} 1,000 cattle, 
; 100 horses. 
Jernigan, R. N.....|...-. Ce Re Sabo do........-| 185 cattle, 25 
horses. 
PCs ace ccna asc ONTO. s Se n02 AYIZONS eee S5cattle-<..... 
Joy, wit Alamo.......-. New Mexico..| 238 cattle, 33 
horses. 
JOY, AUGADR: soc 5caclsac. 2 Ct Eee Sa do......-..| 40 cattle, 4 
horses. 
King, H. W. and | Wenaha.......| Washington, |} 521 sheep...... 
: eastern dis- 
trict. 
Lister, Joe..... --.--| Deschutes..... Oregon.......-| 1,200 sheep.... 
1 eee aS ee ol DL G (Seen Boer DO secaacaee 1,200 sheep.... 
Mitchell, H. L...... Weiser.......- Tdahost3s5-se2 6,000 sheep... 
—saicanc eee SIANATION cw cape, New Mexico..| 75 cattle....... 
Newcastle Land & | Sundance..... Wyoming..... ,000 sheep... 
Livestock Co. : 
Newman, Edward..| Pocatello......} Idaho......... 5,000 sheep... 
Parker, John......- ATaM0 ois ocens New Mexico. .} 743 goats...... 
WOU. ccceetaees sl-uere Cl esate oes a: (1 et cattle, 2 
horses. 
PEERS, Dad eanele se cU0snocdscscl=see 6 eee 10 cattle....... 
Politea, Frank...... Wallowa...... Oregon........| 1,250 sheep... 
Spurgeon, Steven ROASTS cearcee New Mexico... ar cattle, 15 
orses. 
i igtener: 1 yge pga © ee ae Fee ri |) So ny (ee Ost. wise 325 horses. .... 
Tippett, Win. P..-.)) Wallowa.<:=.. Oregon........ 820 horses..... 
Wirt, Gomez & Co..| San Juan (E).} Colorado...... 1,128 sheep.... 
Wo thington, J.C..| Alamo........ New Mexico..| 20 cattle....... 
Bonneville....| Wyoming..... 1,000 sheep.... 


Yellowstone ‘Sheep 
Co. 


Value of 
forage 
con- 
sumed. 


Status June 30, 1911. 


$40.00 | Settled Bt ry Payne of 
340 and $100 
pate damages and 
$12.80 costs. 
Settled by payment o: 
$119. 
Berea by payment of 


119.10 

126. 00 
75.00 | Judgment for $25 actual 
and $75 punitive dam- 
ages; not yet satisfied. 

Settled by poymneas of 
$33 actual and $167 
punitive damages and 
costs amounting to 
$22.60. 

Pending. 

Settled by Feument of 
$37 actual and $50 
exemplary damages. 

Settled by payment of 
$46 actual and $50 
exemplary damages. 

Settled by payment of 
$147 actual and $100 
punitive damages and 
costs amounting to 


33.90 


Pending. 


Settled by payment of 
990 
ee by payment of 
Pending. 

Do. 


Do. 
Do. 


Settled by payment of 
$6.43 actual and $50 
punitive damages. 

Settled by payment of 
$74.88 actual and $75 
punitive damages. 

Pending. 

67. oo Do. 

Do. 


Settled by payment of 
$175 actual and $100 
punitive damages. 

Pending. 

Judgment for $70.50; not 
satisfied. 

Pending. 

Settled by payee of 
$111.16 actual and $100 
punitive damages. 

Pending. 


Do. 

J udgment for $64 actual 
and $25 punitive dam- 
ages and costs amount- 
ing to about $100. 

Pending. 

Judgment for $18. 

Pending. 
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Grazing trespass cases handled by the Solicitor during the fiscal year ended June 
80, 1911—Continued. 


CIVIL—INJUNCTION. 
Kind and number 
Trespasser. National Forest. | Judicial district. of wtndia’ Status June 30, 1911, 
Anduiza, Esteban..| Weiser...........- Idaho....... --e---| 2,400 sheep.......- Injunction granted. 
Chewaucan Land | Deschutes.........| Oregon...........- 1,160 cattle........ Do. 
& Cattle Co. 
Cope, Sam.......-- Alanin= = esssesese New Mexico....... 30 cattle 11 horses. Do. 
Farmer, James..... Payattas.- ech... Idahiosss. posese a. 100'stack:-3-2222. 55 Do. 
Flynn, Daniel... - ithe Beas ee Colorado.......... 448 cattle.......... Settled by permet of 


$87 and agreement to 
comply with regula- 


tions. 

Jernigan, G. W....- AIAMOT sacs cscs se New Mexico...... 1, seg cattle 100 | Injunction granted. 

orses. 

Joy, Wiha 2.-2-<2]2-.~2 eS acdc Pesod OS each 238 cattle, 33 horses ee 

Joy, Eugene........ 200 -ceoteccbeesal esas Gores ieecce 25 cattle, 4 horses.. 

Light, MICU. Je. 2se “Holy CrOsS--< ceee Colorado.........- 1,000 cattle........ J agent circuit court 
granting injunction 
sustained y the 
Supreme Court of the 
Hele States Mar. 1, 

oak Sea Wists = eee celwee New Mexico...... Heattle. co. dee Pending. 

Parker-3 ohne. 22 SS2t!. 33: (1) eee Sores (eens dois tee. 20 cattle, 27 horses.| Injunction granted. 

Worthington, JIC AP. 3-8 (0 (ee See Pee Gos ee sees ect 20\cattle: Sessa. -- Do. 


Anduiza Esteban..| Weiser........-..-- Wdahosccctesssee=< 2,500 sheep......-- Fined $50 and costs 
amounting to $3.80. 
Broderick, pis Black Hills (N)-.-..| South Dakota.....) 5,000 sheep.......- Nolle prossed. 
Calsacarta, Joe....- Wei Idahe 1,100 sheep........ Fined $100. 
Cope, Samuel. ....- Alam 30 cattle, 11 horses.| No true bill. 
Crenin, Dennis..... 5,000 sheep...-..-.- Fned $50 and costs. 
Fenter, G. W.... :| 100\cattle:<---.-.- > Indicted; pending. 
Fletcher, Wm. ‘het -| 1,500 sheep........ Information filed. 
Anasteria, Gaviola. 1,100 sheep........ Fined $25. 
Geary, O.M-.. 3.2: inte do. -| 4,900 sheep.....-.. Pending. 
Grimaud, Pierre, | Sierra......-...--- California, south- | 500 Sheep ici s22s-es Judgment of district 
and Carajous,J.P. ern district. court quashing in- 
dictment reversed by 
Supreme Court of 
the United States 
male 1911. 
Hendricks, G. R...| Sawtooth.........| Idaho............. 4,900 sheep........ Pendin 
Inda, Antonio......| Sierra............- California, south- | 500 sheep.........- Fadeilent of district 
ern district. court quashing in- 
dictment reversed by 
Supreme Court of 
the United States 
May 1, 1911. 
McKeon, Wm......| Black Hills (N)...| South Dakota -| 5,000 sheep.......- Fined $400 and costs. 
Matson, Clarencs...]..... ci ta Oa ee eae [pe do ssa. -| 5,000 sheep.......- Fined $50 and costs. 
Mitchell, H. L.....| Weiser............ Wdahpesed:c5. e+ 6,000 sheep........ Fined $25 and costs 
amounting to $5. 90. 
Montgomery, W.F.| Alamo..........-- New Mexico....-. (Oo CRtO Ss. come cmca No true bill. 
Newman, Edward.| Pocatello........-- Wdalio ae 5,000 sheep.......- Fined $25. 
Ramsay, Cecil D...| Sawtooth.........|.-..- (a Payee St Set aie 1,200 sheep.......- Talon eae filed 
pending 
Schillerstrom, Paul.| Humboldt .......- ING@YSdA? tocan2c--e 1,400 sheep.......- Dismissed; evidence. 
insufficient. 
Seifert, Samuel.....}/ Pocatello.........- WdahO se cece ecs ea 5;000 sheep........ Fined $25. 
Telfer, "James....... Temp 3.2526 2 ool eee C3 Ua Uae a home 1,200 sheep s<is---s Do. 
Van Winkle,J.W..| Alamo............ New Mexico...... 1,000 sheep........ Indicted; demurrer 
ending. 
Wallace, James..... Pocatello..< 32: 322 - Tdsho. escent = = 5,000 sheep.......- Fined $25. 
Wilson, dG s-53-5.-|sSaWtOOtl ...2..scclesces cit ee ae 4,900 sheep........ Pending. 
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948 ANNUAL REPORTS OF DEPARTMENT 


Applications presented and pendi 


OF AGRICULTURE, 


for patents which were prosecuted by the Solicitor for 


department employees during the fiscal year ended June 80, 1911. 


Applicant. Bureau or office Invention. 
George F. Mitchell...... Plant Industry........ Shrub and plant trimming 
machine. 
CUS, Smite. s..s<cee us Forest Service......... Improvement in wood im- 
pregnation. 
Harry D. Tiemann.....|..... GOS cn sacwtnaceeiiee Process for regulating and 


maintaining humidity. 

Camera support............. 

Combination thermograph 
and hydrograph. 

Process of drying timber and 
other moisture - bearing 
substances. 

Barometer dial converter... . 

Machine for testing life of 
typewriter ribbons. 

Process for mixing and pre- 
paring hydraulic cement 
concrete. 


Harry B. Shaw........- 
Alexander G. McAdie.. 


Plant Industry........ 
Weather Bureau...... 


Harry D. Tiemann..... Forest Service......... 


Weather Bureau...... 
Chemistry:.s-<. 2eees. 


Public Roads......... 


Alexander G. McAdie. . 
Frank M. Allen......... 


L. W. Page and Aller- 
ton S. Cushman. 


Process of rapidly drying 
timber and other mois- 
ture-bearing substances. 


DD ct scocesiceves aol name ; () Ee ae Apparatus and process for 
controlling humidity of 
gases in drying operations. 

Charles H. Hoyt........ Public Roads......... Method ofconstructing mac- 
adam roads. 

DO po etcessdetaess-|sa550 OS 2 sev seeeee eet Prepared filler and binder 


for resurfacing parkways, 


etc. 
William Brough.......-. Device for tattooing animals. 


Wm. T. Conway........|...-- Gv. csdeceeeseaee Device for stamping or 
marking meats. 

AAD MOL VIM ok ais ciscejeae| acto G08.3.2-2 25. esh ese oeuee 6 (oe Se Seer an Sa 

Henry L. Walter and | Chemistry............. 
Chas. E. Goodrich. 


Alexander G. McAdie..} Weather Bureau...... 


Disposition of applica- 
tion. 


Be allowed Apr. 11, 

911. 

sherri allowed Apr. 24, 
911. 

Patent allowed Dec. 20, 
1910. 

Pending. 

Patent allowed Oct. 7, 
1910. 

Pending. 


Do. 
Do. 
Application withdrawn 


and new application 
resented in name of 


. W. Page; patent al- 
lowed to LW. Page on 
May 17, 1911. 

Pending. 
Patent allowed July 12, 
1910. 


Pending. 
Do. 


ged allowed Apr. 21, 


1911. 
Patent allowed May 27, 
1911. 


Patent allowed May 3, 
1911. 


i __———————————————— 


REPORT OF THE APPOINTMENT CLERK. 


UniTep STATES DEPARTMENT OF AGRICULTURE, 
OFFICE OF THE APPOINTMENT CLERK, 
Washington, D. C., September 11, 1911. 
Sir: I have the honor to submit my annual report, respecting the 
personnel of the United States Department of Agriculture, con- 
sisting o! statistical data, etc., as shown by the records of this office 
as they appeared on July 1, 1911. 
Very respectfully, R. W. RosBerts, 
Appointment Clerk. 
Hon. JAMES WILSON, 
Secretary of Agriculture. 


INTRODUCTION. 


During the past year several changes have been made with refer- 
ence to the administration of the civil-service law, probably the most 
important of which was the establishment of what is known as the 
‘district system,” by dividing the States and Territories into 12 
administrative districts and placing a secretary in charge of each. 
The object of this system is to facilitate the conduct of the business 
of the Civil Service Commission which pertains to the various Gov- 
ernment departments outside of Washington. The different clerical 
and subclerical positions have already been placed under the district 
system. Should, for instance, the services of a clerk be required in 
any bureau of this department at San Francisco, Cal., a request for 
a certification of eligibles would be made directly to the district 
secretary by the local official in charge, who is authorized by the 
chief of the bureau to select from the certification issued to him by 
the district secretary, and to forward to the chief of the bureau the 
nomination of the person he has selected for appointment. This, of 
course, will obviously save a considerable amount of time in the 
selection of an appointee, as under the old system certification would 
be issued by the Commission at Washington, and selection and 
appointment made after correspondence with the eligibles residing 
in the vicinity in which the vacancy occurs, the correspondence 
often consuming considerable time. The district system does not 
include, however, the certification of scientific or other positions 
above the grade of clerk, certifications of eligibles for filling such 
positions being issued at the headquarters of the Civil Service Com- 
mission at Washington. It is Balidved that the new system, with 
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slight modifications to suit local conditions, will be of great benefit 
to the service. Comprehensive and explicit instructions will soon 
be issued to the field officials of the department, which will, no doubt, 
promote uniformity and economy in carrying on the business per- 
taining to the district system. 

The following is a list of the 12 districts, giving the headquarters 
of each district: 


First district, headquarters, post office, Boston, Mass.: Maine, New Hampshire, 
Vermont, Massachusetts, Rhode Island, and Connecticut. 

Second district, headquarters, customhouse, New York, N. Y.: New York and the 
counties of Bergen, Essex, Hudson, Morris, Passaic, Sussex, and Union, in the State 
of New Jersey. 

Third district, headquarters, post office, Philadelphia, Pa.: Pennsylvania, Delaware 
and the counties of Atlantic, Burlington, Camden, Cape May, Cumberland, Gloucester, 
Hunterdon, Mercer, Middlesex, Monmouth, Ocean, Salem, Somerset, and Warren, 
in the State of New Jersey. 

Fourth district, headquarters, office of Civil Service Commission, Washington, D. C.: 
Maryland, West Virginia, Virginia, North Carolina, and the District of Columbia. 

Fifth district, headquarters, post office, Atlanta, Ga.: South Carolina, Georgia, 
Alabama, Florida, Mississippi, and Tennessee. 

eth district, headquarters, post office, Cincinnati, Ohio: Ohio, Indiana, and Ken- 
tucky. 

Seventh district, headquarters, post office, Chicago, Ill.: Wisconsin, Michigan, and 
the counties of Boone, Bureau, Carroll, Cook, De Kalb, Dupage, Ford, Grundy, Hen- 
derson, Henry, Iroquois, Jo Daviess, Kane, Kankakee, Kendall, Knox, Lake, Tasalies 
Lee, Livingston, McHenry, Marshall, Mercer, Ogle, Peoria, Putnam, Rock Island, 
Baie Stephenson, Warren, Whiteside, Will, Winnebago, and Woodford, in the State 
of Illinois. 

Eighth district, headquarters, post office, St. Paul, Minn.: Minnesota, North Dakota, 
South Dakota, Nebraska, and Iowa. 

Ninth district, headquarters, old customhouse, St. Louis, Mo.: Kansas, Missouri, 
Arkansas, Oklahoma, and the counties of Adams, Alexander, Bond, Brown, Calhoun, 
Cass, Champaign, Christian, Clark, Clay, Clinton, Coles, Crawford, Cumberland, 
Dewitt, Douglas, Edgar, Edwards, Effingham, Fayette, Franklin, Fulton, Gallatin, 
Greene, Hamilton, Hancock, Hardin, Jackson, Jasper, Jefferson, Jersey, Johnson, 
Lawrence, Logan, McDonough, McLean, Macon, Macoupin, Madison, Marion, Mason, 
Massac, Menard, Monroe, Montgomery, Morgan, Moultrie, Perry, Platt, Pike, Pope, 
Pulaski, Randolph, Richland, St. Clair, Saline, Sangamon, Schuyler, Scott, Shelby, 
Tazewell, Union, Vermilion, Wabash, Washington, Wayne, White, and Williamson, 
in the State of Illinois. 

Tenth district, headquarters, customhouse, New Orleans, La.: Louisiana and Texas. 

Eleventh district, headquarters, post office, Seattle, Wash.: Washington, Oregon, 
Idaho, Montana, and Wyoming (including the Yellowstone National Park). 

Twelfth district, headquarters, post office, San Francisco, Cal.: California, Nevada, 
Arizona, New Mexico, Colorado, and Utah. 


The departmental Committee on Efficiency and Economy made a 
report, with certain recommendations, which was approved by you 
under date of June 21, 1911. Among the recommendations of the 
committee was one relative to the change in the system of preparin. 
all documents relating to appointments, promotions, transfers, an 
other changes affecting the personnel of the department. Consequent 
upon the recommendation of the committee and its approval by you, 
all actions mentioned above are now made on what is called a blanket 
sheet, and notifications of such actions, signed by the Appointment 
Clerk, sent to the persons affected by such changes. Heretofore indi- 
vidual papers were made in each case and signed by the Secretary or 
Acting Secretary. It is believed that the new system will result in 
a more economical and efficient administration of the affairs of this 
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office, and will certainly save the Secretary and Acting Secretaries 
many thousands of signatures in the course of a year. In adopting 
this system, the work of preparing the papers relating to appointments, 
transfers, promotions, etc., in the Bureau of Animal Industry and the 
Weather Bureau, which have heretofore been prepared in those 
bureaus, has been transferred to this office, thus eentralizing all mat- 
ters relating to appointments in the Office of the Appointment Clerk. 

Another important change recommended by the committee and 
approved by you authorized the payment of all salaries on lump 
funds ‘‘from any lump fund of a bureau to which the salary is prop- 
erly chargeable,” instead of from specific lump-fund appropriations. 
In order to effectually carry out ‘his recommendation of the com- 
mittee, a special order was issued by you, under date of August 1, 
1911, as follows: 


SPECIAL ORDER. Avucust 1, 1911. 
To the Chiefs of Bureaus, Offices, and Divisions: 


Referring to the report of the Committee on Efficiency and Economy, approved 
June 21, 1911 (Appointments, sec. 8, p. 14), in which recommendation is made that 
all appointments, except those to statutory positions be made to read ‘“‘payable from 
the lump appropriation (of the particular bureau) to which the salary is properly 
chargeable,’’ it is hereby ordered that all appointments which have heretofore been 

ayable from specific lump-fund appropriations be hereafter payable from any lump- 
Fund appropriation of the bureau, office, or division to which the salary is properly 
chargeable, and that all future recommendations for appointment, payable from lump- 
fund appropriations, be prepared accordingly. All per diem appointments will here- 
after be made for days actually employed. 
JAMES WILSON, 
Secretary of Agriculture. 


The official register, which has heretofore been compiled in the 
various bureaus, offices, and divisions, is now prepared entirely in the 
Office of the Appointment Clerk. 

I desire to record my appreciation of the hearty and efficient 
cooperation on the part of the working force of this office, which has 
been of inestimable value in carrying out the important changes 
enumerated above. 
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STATISTICAL INFORMATION. 


The following statistical tables, relating to the personnel of the 
department and to various changes in the department, are self- 
explanatory: 


Changes in the U. S. Department of Agriculture during the fiscal year 1910-11. . 
|From monthly reports to the Civil Service Commission.} 


CLASSIFIED SERVICE. 


Appointed for a probationary period of 6 months...............0+2-se+eee- - 1,163 
Reinstated in the service within 1 year after separation therefrom.......... 90 
Transfers made within the department .:..--.....-00.00 22.00 oe cee ee 274 
Transferred from other departments of the Government to this department.... 

Promoted mniealary... 2022. < 26d. nies open en eew cs mele c bis uie cee 2, 449 
Reduced tn Balary. - 2.2.02. cs onc b ace dono ab cep doe bee eee 70 
Temporary or emergency appointments for periods of 6 months or less.... . 702 


Declined to accept appointment... 2.02.05. 0G edace od 000 ob Dee Se ee 77 
Resigned their. positions. :.< «: «2). . /saxisisk sad sists was otpdd oe Ce 694 
Appointments terminated .) 3.222.202.2242: i cbs -beseley dope ane 212 
Removed from the service because of their misconduct.............- tse Oat 42 
Died whileiin the:service...6 22: 22.22 2.ls-w, -o sh kek seb ooel See 56 
Temporary appointees whose services were terminated..........-.-----.--+. 435 


CLASSIFIED SERVICE—POSITIONS EXCEPTED FROM EXAMINATION. 


Appointed for temporary periods... ..00c).0.- 5-0-5 dase soe ee 2, 234 
Promoted im palary. o.oo... c0% ono <n aie otis dam inleinpe =! Siemens Ses 134 
Reduced in‘salary::3..i2034- 20s 3) 9908 . eek. 2aG 41 
‘Transfers made within the department. .....06.50b.<.sj0+--4s0)e< <4 pee 32 
Separated from the service (through removal, resignation, or death)......... 329 
Appointments terminated... .- 2-225. tJee.2- + seen ne soe oe 1, 707 


Temporary employments, for periods of 6 months or less, in the forests and 
fields and on stations in the various States outside of Washington, D.C.... 1,398 


UNCLASSIFIED SERVICE, 


Appointments in the District of Columbia.................-----0--sesees = 39 
Promotions in salary in the District of Columbia...................-----ceee 27 
Reductions in salary in the District of Columbia..................2.....00- 3 
Separations from the service in the District of Columbia. .........-......-.. 16 
Appointments outside of Washington, D. C.............-------2-0cee--eeeue 270 
Promotions in salary outside of Washington, D.C..............--.------ec- 16 
Reductions in salary outside of Washington, D.C.........-.....-..--------- 1 
Separations from the service outside of Washington, D.C...........-.....-- 184 


Temporary employments, for periods of 6 months or less, in the forests and 

fields and on stations in the various States outside of Washington, D. C.... ! 41, 494 
Temporary or emergency appointments in the District of Columbia........ 58 
Separations of temporary or emergency appointees in the District of Colum- 


WI 253 S83 Shek Gee a ee ee 67 
Miscellaneous (not covered by any of the above classes)............-..----- 88 
Total number of changes reported... .....-..22-+-<0ne+souese eee 57, 881 


1 Including 33,709 fire fighters. 
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Males and females employed in the various bureaus, offices, divisions, and the Forest 
ee in the U. S. Department of Agriculture, in and out of Washington, D. C., on 
uly 1, 1911. 


In Washington. Out of Washington. 
Total 
Males. | Females.| Total. | Males. | Females.| Total. 

Office of the Secretary............-------- 208 25 233 Ole seas aes 1 234 
Weather BUrealo. - 22.5 sos cece sinc ccwen ee 179 12 191} 1,547 231) 1,778 1, 969 
Bureau of Animal Industry........------- 205 55 260 | 2,929 10} 2,939 3,199 
Bureau of Plant Industry...........--.--- 411 180 591 | 1,103 36 | 1,139 1,730 
CORT ES LAIS 2 ga (ee Sn Se ae eee a * 119 126 245 | 3,213 191 | 3,404 3, 649 
meres or Chemistry -:. osecccssess-nc>~e 187 52 239 242 31 273 512 
RCH GOONS 225.2 ones sete sae sce << 109 8 117 28) beep nore 28 145 
Bureau of Entomology..........---------- 56 23 79 BABY ee aeigdcce 313 392 
Bureau of Biological Survey.....-.------- 31 8 39 42 1 43 82 
Division of Publications...........------- 89 102 sl bj pel ey te eal Peete 191 
iBrxeatl OF Stabistics...--°-=------. 502. ---- 44 48 92 63 1 64 156 
Office of Experiment Stations..........-.- 46 42 88 102 3 105 193 
Dal Tyree Bea ee a eer esos 5 22 DE Wee eee ae ore | eae 27 
@fficeof Public Roads. .-.-.------5.2... 43 14 57 94 1 95 152 
Division of Accounts and Disbursements. . 44 10 54 (it) oe aerose 6 60 
masecticide DOard. 2.25... seca = oe i ia Fe ae 11 Dil ee auees 2 13 
eee e se) pe 

Total, department................-- 1,787 727 | 2,514 | 9,685 | 505 | 10,190 | 19,704 


The above statement does not include the temporary employees appointed sub- 
sequent to January 1, 1911, nor temporary “‘field’’ employees. 


Officers and employees of the department on statutory rolls and those paid from lump-sum 
funds, July 1, 1911. 


On lump- 


On statu- sum Total. 


Bureau, division, office, etc. tory rolls. ear 


Office of the Secretary......--.------------ SO Ce EOE ar Pee oe gt 234 ieee nee 234 
Weather Bureau... 2. --- 222-25. - fee c ne oe ee one sae 2 5582 oe ee == == | 1, 606 1, 969 
Burean of Animal Industry....-........-.--0-02-02-s0csb~=-25-- 255 5-=---=0 0° 2, 836 3,199 
arene ElANGIMONSETY = > «deal = sees ste ee ee ome ee a a ee = 1, 364 1,730 
MUERTE OIC tenet es ncicine sano de = een bees Beet = ws aa ee ee 1, 695 3, 649 
Bream ghenemistey. = oo. -.5-5e 6h nea os eee nae oe ea ie 290 512 
Ramenitat SOUS. 2 ee. sk nace seat c cece ccirs< aoe ans ee coment 106 145 
Bypreat Of ULGMOOLY 5 oo 50 8 one co ood wen name an Seer = see ee eae 338 3u2 
Burean of Biological Survey... ----<4- «2.55. s5 --hb nas «semen anne === == 63 82 
Division of Accounts and Disbursements...........------------------------| 60 |....-...-- 60 
Micihion dt Puplicationuss 2... ...<< 5-222 $oea-8- 2 te ono eee aaece all) me Shae Ne eae 191 
PET entBeN EALISUICS 2 soe a= caecinemen an coo so cee pene ne ee ane 65 156 
Office of Experiment Stations.......-....-.--------------------- 2222222 e ee: 138 193 
MERRY oe sete own Aron te ewan eoncctuleseerawe- Unaelee = <emee <a saree 2 27 
Th is ear (CT os Fe ee Re Oe m eere err ech ic 120 152 
Rrinapticile DUST. 282...) Pin case os dowd Seber enw aet hac dee- = suena - mason esekRe lee qari 13 13 

ID Meee eet hd anole dea sae se deinen ns aera nreee ena a eee 8,636 | 12,704 
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Distribution, by States whence appointed, of employees of the United States Department 
of Agriculture, July 1, 1911. 


Branch of the Department. 


' ' ‘ - S, |— | t ~~ 5 
|.j2 |2 | |e) [28 ee8 la lk 3 
Db, : = + rr x) : < s 
413 /8 18.|. l#lal8lelegie 3 |e. Hale 
State 2] 2 leplapl & |e lals Beg 3 3 6/3 
= PIE) § |2/3)a Reseiid| 8 ies a|a 
° =] <2 =) Oo nD Q tS 5 = D abe 3 
a} Ss |/33 ed Aa ee ee 5 C5) °2] & s oO] a 
s| 4 oa] 9| a 12]/2/ 8S] dled] a o lsal niles 
2/3 13 |e /8/8/818 alg 18 Plals 
Cai 2 g e\e|e Sold zg 3 PI 8 
e|/ 3/5 |& 3 S|/i|3 leq a |< @ 
o| & |m |m & |Qianl|miA ASIA | m 1o joie oS 
AIBDSMAl secs. ceased 2 30 7 94 BD], oh Sst oraloens 1 1 3 5 hare 1 
ATICOND so. ok pee 33] ee 1Gs\ccb ass Dilielals say 1 Lele.) Co oe ba hee 1 
ATK ANSSS eS coven nee 28 21 56 27 a iy CS es bag iad 1 2 re) essa Ree! [a- - 1 
HUTOINIE S Beccccae oe los oe 104 37 40 | 531 | 17 |. LOS Dh ek 2 iI 16) lege 4 
CGBIOTAAGH.< ook SUS 2s te ul 58 24 13.) 270°} 12 7 al ba al eres 1 2 6] 1 1 
Connecticut. -.......... 2 15 21 ) 46) (200) Desc 3 1 cid es 4 
welpware.c...\.-. 2.25... 2 4 6 4 1 il Fe rege a Ae 1 pO RE | peg Ss 1 
District of Columbia...} 87 50 66 | 173 76} 48} 18] 20{ 2| 4] 37 | 18] 171% 13 
BIOTICR eh ciere Secs ae 2 32 2 26 7) Beech cy! Oc ces oe ee 1 
Georeia.. 2s -2e kn 4 60 11 63 ESE br -AN NR i US) [Pewee |e 2 4 | semaleeeeleeee 2 
GENOe Atos Se cinta te. 26 2 5] 321 Leo] P| ee ees 1 2 ated 
Rilinoigeess oot 2. eee 4 59 | 448 34 46; 30} 6; 3] 2) 5 9.) 10 1 
inoiana oe a cee 4 52 189 15 35 | 13) 2] 2 1g AS = 3 2 |, 16: See 6 
JOwat< 2exctlesGsscere 6 57 184 33 38 | 9/| 3] 1 3 | 3 ll a ee es 2 ee 7 
NGATIRAS Cok os oe sce 2 39 | 253 36 25) 8 De Bs he ea |e 5 4 2 
Menbnek ys... eee cece 4 36 30 12 LY 2] M108 2 See ee 5 3 1 
Lowisiann. =2_2.f2s0 1 31 9 64 El C4 eee Sr del 2 4 1) Gite eee 2 
MANO yeh onc aee es 19 16 9 By | Ml coe HE [ste sl oe as ee pS Pee see oe =. 3 
Maryland 26 | 134 67 34/18} 6/13] 3] 5 10 7 4 
Massachusetts 41 180 25 57 | 32} 6|105| 4) 4 3 5 9 
Michigan 100 43 25 59|13| 5; 4] 2) 4 4 5 3 
Minnesota 33 61 26 GLa eh De Dell nko] mad 3 3 1 
Mississippi 36 9 73 Be (ie) Wr a Uae ines Uy Pees] |) Fe ere Fri) je 1 
SSOP) > conc eee 47 319 28 19!) 140) Oe a eae 5 4 | A eee 4 
Montana 42 2 Tih fies 17 4a) [Seta Bae = Boss pee 1 2°|' Guetociesee 2 
Nebraska 27 125 31 42| 7 1 Aol) A 1 6)  PelbecstSces 1 
Wevadar foie foe kool Sie oe 7 i 10 a ms Tt PP) ae Pee! | | pO ee’ 8) re eee i 
New Hampshire......].... 14 7 7 10) Side} 2aiGoy 2 cco eoe 1 SB leas nclewecloeee i 
New Jersey........... 3 23 35 9 15) To sljooml sania a 3 Di) eal, Scots 5 
OWA VOLE = 2. oct e 12 99 | 254 63 82/61}11/15|10} 4] 14 8 13 
Naw Mexico: .2-3:3.52|..... 22 12 Sal" DoS ue ALS eee ez see Se ee Le wD ake 2 
North Carolina........ 1 40 14 62 Tal wees ko 1 1 7 3 4 
North Dakota......... 1 21 7 17 Bi {4 Oxfece aes) = Aa Seal errs 1.) 2Hvevsie oe 1 
ONIO: = ..4- eee oases 9 88 | 238 41 26 | 24/10 |-15 |...-| 4 3 vial a eee (ee = 8 
Giclahoma-eese. a. eee... 20 29 46 ZB Bi lortcrs Huw: 0 ee 2 Pe ee ee 
OTGPON: 3) — ee eene cee | sc. 77 6 10") «286; |> <8} Git) eS aL 1 Lifon 2a ae 1 
Pennsylvania......... 14 68 | 137 30 63 | 45] 10); 14) 1] 6) 11 7 10 
Rhode Island.........]...- il 6 3 BN Dilye Ds] > sagt testes ead 1 Ls ces. See 4 
South Carolina........ 3 42 14 83 (0 (OE 3 I Sal eS 2 5 67) 6 seen 3 
Bont, Dakotas oo -- oles 29 fh 22 Bon) Ae eee eee se 1 pe ee ee eo 1 
STENMESSOGS--— ose. ote 1 46 24 19 Z| Se Si earch oe 1 2 4 8 
“Texas: (ose ole 2 94 50 | 122 Ge eee ey elo oe 3 3.}.  Sleaealeeee 2 
| Oe ee ee wana 1 4 20 8 143 1 1 pS (eee fae] ene it 1 
WITRINGee ones t eee eee 19 54 23 130 27°) 21 |...) 10. | 3 12 6 4 
Vermont:2-0 525. 42.22 1 9 25 20 Bil uh P Bileeesieaes uf 2 1 
Wiashineton: = 52s 25415. =. 51 14 2} 258| 8; 2) 3} 8}. 1 1.) 3a eee 1 
West Virginia. eae ae 5 19 11 8 tft eel) ail CSS eae Sale 3 ge ere! 1 
Wiisconsin2.).-..2--2 OR oe Tey a 6 1 
Wyoming. .... : 1 2 |- Hy eek 
Alaska. 2585-220 sehe8leeed). 9 8 lee -sea secs] > Bile atl eeed|pece| seal eee eee eee 
Porto Rico. | PREY Peer se (ee | eo I a 
Hawaii...... Seeulvenelsewont| (OP OA aa Quy Oe el cee cl eee eae ees 
Algeria... 520. ccses5) [beast afececce! OOD [peseede depeche ged) Dee EGS ee 
PACINO SG ocho sas csseal en eeeeele sees S eeiele Sa wa cflnees [ea ecied | aes eas See 
Ohl ess ye gee eae see eae P| pam (pee en [Serre myers) Palme beese ihe. | 
West Indies... scccccclecec[) OT [hcsccc[eoclecfece cca] es /SS ye | ol es = | a 
1) 0 Ee ars en Wee (Se 2 |...-|--ccn]osccc]scees| seem cee 
Total... 82 | 60 | 191 | 156 | 193 ra 13 | 152 
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Total distribution, by States whence appointed, of employees of the United States Depart- 
ment of Agriculture, July 1, 1911. 


State. Total. State. Total. 

PUR ETT ann ethic. o/cininin vicistela’w Siele'aa Sieia'cie a's 1601)|-- New: Jerse y7. ar aisan's a muscmisiacns aan shinee see 117 
PRI ee Sess co tet co cae sista wjaa'e sire ais a oie TAB INOW VOLK. snore kei che) cece cat scrtere reise es malar 657 
TRUS RCE a SE ee ee, 3 ee JASE VNB WAMEKICO). 52.5: tas ee eees ee. ues chbseoee 199 
MEETS An's) on daenanc abs Secoanante'se 766) 1) NODeHY Caroling sso OS ees Leche mereeeuees 172 
CLG TCG 1 et Ee ES Ee eee ea SROLIPNOLEn DAKOlass ache ovine mndees canneten ceed 67 
SOTHPCUOIG. os <0 oc dmenw ee ecine sc wicas abies PAO ROMO s..46o\aone . ake ee none caeie ene 476 
TDD 28 ee oes ee aes i 20. || OMRIRNOMe <tr, Sol eee eee oe See 130 
Pesce, of Colwmbia: =... .. 2222s. sees Gas Ores OmE Sie Sake oo sh tes oteere pes cmeeee 401 
TOMO SUG Be ee ee Seer ae Ae 82) \|f Pena wi vania' 2. cepececchees cocenied asics 421 
PERM eee ee See eta ee DOOD Rn Odevistand wo cas ce oe ae eee eee 38 
EIT US ee ee 362 183 
ST OCS SE ae SR ee 2 Re A 662 110 
Indiana 330 135 
CN ee ae eee eee E 372 304 
REIMAN aac cosets seca cmin So's = a 392 187 
PRPC aU ne. = oe mickacie cieeicisnqeavisevaidecenbis 122 319 
UL TERT ae ee en ee meer Se 132 | 80 
Lid OGL: sone énbenactonen Be das nse sede se 82 ) 373 
RAR OUR sec = Sew ot <i nn nsis nae see vant B45 li Wiesh Vangininss 2 once cee sons Stace seen csek! 61 
MPPESHODUBEUES 2 30 eo 325 oS = 20 oS ddasetisee a ASTp I Wisconsin. e562 a halsen ad oamersenieee 181 
LUT LTS Sori 2” Se ae Sa RR ey yer ae eer ae ae 27h ie WW OUNN Seer ten acieta ta 6 seen aa oe 141 
LLLITNTCEG 2 |e oe ne SB 210)||P Atlas as io saeco e dt anie cesuies ecrouteees 15 
LETS vy 0) es Se ee eee ores 134 ||; Hawalllo 24525328 sc oes coteigas cnc oasenks 8 
RIRQOPID = #05. 5.25 5 cc ASccuw ices cee eecseuenes AGA» Porton anenke ee. eee eae ee een eee 5 
CSTE eI ee ee ee Se Bo We MOM. 2 cam to nos Sata win silos aouieeos Bek Saeee 23 
SIS ete ea plone etn oe fea sats wipe oriicies 255 a 
EOC a aaa oe Nos So cles icisics cis Saeeie's 51 POtH Es ccc iac visas wena sisd se ctilentc ese 12,704 
Mewarlampshine posse) =. esc caesar cee 115 


Officers and employees in the various bureaus, offices, divisions, and the Forest Service, and 
their classification. 


Excepted. 
Com- 3 z 2 ‘=| Un- 
peti- 7s. = 3 |classi-| Total. 
tive. & ae a é et beg |tled: 
ee) mae b ° | 
BOs ops Bol 8 Bal |e 
ey eet Ss oO o 
a to 6| Sb Ss =) 5 
ico) < |< i) na om 
Office of the Secretary...............--.- ISTAlso2 828 | el er ees eee Senne ~ 42 1234 
Weather! Birent.. 25S. avaes ccaees eens 763 2 2s ae isce 21,179 Gi losses 17 1,969 
Bureau of Animal Industry. ............ 2.896 PUN EG | ee (fl Rrserel aeons 133 3,199 
Bureau of Plant Industry.............-.- 586 GES Mees OnE Sa 474 38) 255850 190 1,730 
MOreny SCRVICG. Sh) A cl en cceaeeasece: 2,790 31 Th speacktae DDN eSemek 745 34 3,649 
Bureau of Chemistry .................-:- 405 22 QOnieeneee SOrlsaeaee leeceee 20 512 
ureaof Sols. te its bb se cece wien tele: 111 1 iy eee: ©) 2B Nas ane elctooees 4 145 
Bureau of Entomology. ............--.--- 192 27 36 45 12 Gilesecss 74 392 
Bureau of Biological Survey............- 29 10 be See eet Bi owteer t2 82 
Division of Publications................- 152) hl Sacge| MORE eee Se ae aehae ep arene eee 10 191 
SURCAU MS tALIShICS.. 0. 32 Sei cawes cle ve~ SBsMere. F (YS eee | ee Ae Serer meee 4 156 
Office of Experiment Stations........... 136 13 31 2 Ol east area 9 193 
MAPS VN ecoleic. So civcina eisisisicle a'cisiaaiaiciela siete LON rapeicte | eae | ere eal phanete spate stavaraaralinie mere 2 Val 
Ottice\of Public Roads. 2) is. 06252525... 74 13 iy ale eae 1 Nall 6 152 
Division ofAccounts and Disbursements . GO years fo [ice tal rerckate at as oattemte eis acerca oe oS evorone teres 60 
RuneETICIde BOaIdeoe..ciceees st ee wastes 10 | Nl ee Mis atedhecietanclewemes 1 13 
Total'department ......scescesocses- 8,533 193 824 48 1,756 53 745 548 12,704 


tIncludes the following presidential appointments: Secretary, Assistant Secretary, and two private 
secretaries. 
3 Includes special river observers, special cotton region observers, special meteorological observers, etc. 
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ESTABLISHMENT AND GROWTH OF THE DEPARTMENT OF 
AGRICULTURE. 


The Department of Agriculture was established July 1, 1862, 
according to the provisions of an act approved May 15, 1862 (Stat. L., 
vol. 12, chap. 72, pp. 387, 388). 


Growth of the force of the department from Sept. 80, 1868, to July 1, 1910. 


Number Number 
Date. em- Date. em- 

ployed. ployed, 
PROD; BED GU sme toce cow dens meso tetcesen te 20) || 1807, July 1... ..i35.c5s0scc~ scene ee mea 2,444 
ABA? Bente 80 sea eee eek on os ee 997 |} 1800, Tuily: Win. <<a d)ocejcc brs nee eee 2,965 
TAT SO DbnaUsesuarcecuaceseu ee eeionanes a 84° || 1900, NOV. 16. <..)-.5<.0-00.0s's:u6 capes enna 3,128 
TRIB: SEPT OU; cures heme de eoeede de Sete aae 92 || 1001, July: 1... 5 .c.ssc ues euue see eee 3,388 
TTD SOD bad lece seca wimeag soe bee nc sone ee 90 || 1902, July 1...6..0.60.s0-cces aoe eee 3,789 
BOTT SOW OOse aco scserdeee cate daw seen se TEN 1803, DU Le ae oa aint ree or 4,200 
Te UME Ua acs se se a oe scene 93 || 1904, July 1... s2..5 0p. 5 seseceeswe ane 4,504 
NBS MUL, din siete casts aoe da sete oto eee 108 || 1905, July. Vc..c0.. 3c c0nesspas ae eee 5, 446 
LLCS NON pa hi 7a Ee ee Cer emre cee cons: 239 || 1906, July Lon... ssa sens ans cee 6,242 
CSOSA 7 eee oe Be ee Ee en 214 |l' 1007, July: 1t..2.22258000. eee 9,107 
WES ULV ivr aw asi tee Was eames 4 itee so 328 1908; July! 1.2. o.qcnssves sans eee eee 10, 420 
BPSO. SUG Li mesic ocu cabccaaass anees 2 suirere 488: || 1909, Mar, 4.0.02 s2ncaesccees teed 10, 280 
MBO VU: ites osa dacSuceeosseceasseease 1; 577 || 1909, Julyal..< ...0cneccs snc sn eee eee } 11,140 
PBOa Uy Liss ccs ccsocesatecexsewen scenes a} 1,870 || 1910, July 1-.-...----.-.--5- secs s ss eveee \ 12,480 
ISOS uly, Ve. osec bee ote deca Bee Ln Pete 2,043: |) 1911, July li..2.2.ch2.2s0005 cee eee 12,704 


1 The large increase of July 1, 1891, resulted from the transfer of the Weather Bureau to the Department 
of Agriculture on that date. 


COMMISSIONERS AND SECRETARIES OF AGRICULTURE. 


Name and length of service of each Commissioner and of each Secretary of Agriculture 
since the organization of the United States Department of Agriculture, July 1, 1862. 


Appointed under the Chena Service ter- 


Names. Rank. Sere we? of pointed. minated 

Isdac Newton. --<--..---0-=- Commissioner..... Abraham Lincoln....-. July 1,1862 | June 19, 1867 
DOO WiMStOKCS, 2 -- se eine eet eee MOs22o = sen Nactes Andrew Johnson....... June 20,1867 | Dec. 4, 1867 
Horace Capron: . 222-452. 2 --+-|2=-- fas eae Ses ey | a (0 [ys Re ERE OS. Be Dec. 5,1867 | July 31,1871 
RrederickiWiatts. <....-':--222|e0<- does. setae Ulysses S. Grant........] Aug. 1,1871 | June 30, 1877 
Wine G. We Due os 8occn 2 dlboa te 4c) Se Ae Kutherford B. Hayes...| July 1,1877 | June 30,1881 
Geo we Onur. 2. a4. ne kanc| ees Oss. cceeste ee James A. Garfield...... July 1,1881} Apr. 3, 1885 
Norman/J. Colman. ...25.-..i)53--- (3 | oun sek eae Grover Cleveland.......| Apr. 4,1885 | Feb. 12, 1889 

1 OY yaa a ema Se te Secretiary..J..4---4|20--4 COSY We det ca eae Feb. 13,1889 | Mar. 6,1889 
DML MRUSES «are nanan catotewas oe dere a= doer aehs 8 Benjamin Harrison..... Mar. 7,1889 | Mar. 6, 1893 
PS CerliN PN ONtOM. one ce om ctl ete oe On. na cciaietn bi -iote Grover Cleveland....... Mar. Mar. 5, 1897 
Varies) Wilsons ~\4-ciaacew.c¥ ofleaeee GOs. ceeaeee se William McKinley......| Mar. sae Ee 

DOM eet ds taaisestenaristeei| asec oe Sn ee Se oe (3 (oe BS eas See Se Mar. 

iD fie 6 ERS EE eA eels co ko ee ae Se Theodore Roosevelt....| Mar. 

1D faye 8 SPAS SAS Oe eee areal aaa (60 eee Soy PAM ULt ost S RAR hge Se ae Mar. 
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Positions for which special competitive examinations were announced and held by the 
Civil Service Commission for the United States Department of Agriculture during the 


fiscal year ended June 80, 1911. 


Agronomist in rice investigations. 

Agronomist in grain investigations. 

Animal husbandman. 

Apicultural assistant. 

Assistant chemical engineer in forest prod- 
ucts. 

Assistant chemist. 

Assistant chemist in forest products. 

Assistant director. 

Assistant in agricultural education. 

Assistant in bacteriology. 

Assistant in dairy chemistry. 

Assistant in farm accounting. 

Assistant forest ranger. 

Assistant plant pathologist. 

Assistant engineer in forest products, 

Assistant in tobacco investigations, 

Assistant in dairying. 

Assistant in corn investigations. 

‘Assistant in grain standardization. 

Assistant in dry-land agriculture. 

Assistant physiologist in plant nutrition. 

Bacteriological chemist. 

Botanical assistant. 

Botanical translator. 

Chemist in forest products. 

Chemical engineer in forest products, 

Draftsman. 

Drainage engineer. 

Editorial clerk. 

Entomological assistant. 

Engineer in forest products. 

Engineer-physicist. 

Examiner U. S. Civil Service Commission. 

Farm superintendent. 

Forest clerk. 

Forest engineer. 

Forest pathologist. 

Game-law clerk. 

Grazing examiner. 


Highway engineer. 

Hydro-electrical engineer. 

Inspector’s assistant. 

Investigator in poultry and egg handling. 

Laboratory aid. 

Laboratory helper. 

Land law clerk. 

Lantern slide colorist. 

Messenger. 

Messenger boy (field service), 

Meat inspector. 

Mechanical and chart draftsman, 

Mechanician. 

Microscopist in forest products, 

Microscope operator. 

Mineral examiner. 

Monotype machinist, 

Plant ecologist. 

Plant pathologist. 

Practical paper maker. 

Printer (Monotype operator). 

Preparator. 

Repairman. 

Scientific assistant in forest distribution. 

Scientific assistant in farm equipment. 

Scientific assistant in soil bacteriology. 

Scientific assistant in tobacco chemistry. 

Scientific assistant in wood utilization. 

Scientist in soil chemistry. 

Soil bibliographer. 

Soil chemist. 

Statistician in forest products. 

ang and typewriter (field serv- 
ice). 

Teacher of agriculture (Indian Service). 

Telegraph operator. 

Testing engineer. 

Typewriter. 

Veterinary inspector. 

Xylotomist. 


Nore.—These examinations were held to fill vacancies as they occurred in the de- 
partment for positions for which the Civil Service Commission does not maintain 


regular lists of eligibles, 
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Deaths in the department during the fiscal year ended June 80, 1911. 


Name. 


Gregory Rodriguez. .... 


Lewis... Bakers. .cc2 
Henry J. Daly........- 
LOUIS DAE OITY . cons code 
William H. liazzard... 
Glen: Gunn. - ncn 
*Jane E. Fubank...... 
*Ivy Virginia Hurdle... 
Louis C. Miller......... 


*Sylvester R. Burch... 


Robert J. Hyatt....... 
Edward A. Anderson. . 
Jacob W. Bauer....... 
Harvey W. Jones...... 
*Mary Kelly........... 
*George W. Scheerer... 
John I, Hart... 2.53.2. 
Amos Hedrick......... 
Frank F. Brimkamp... 
William M. Aiken...... 


Frederick P. Travers. .. 
Arthur A. Harmon..... 
*Ernest L.Hammargren 
James Sweet....../.... 
Denis MecCarthy....... 
*Susan J. Miller........ 
Christian A. Herter.... 


Mary W. Taylor....... 
Frank Lee Marshall.... 


games: J: Grays ceases. 
*Deborah G. Passmore. 
George D. Warmer...... 
Harry H. Peregoy..... 
James E. Baker........ 
*Willena Mozee........ 
John EF. Dischner...... 
George W. Buckner.... 
John E. Moseley....... 
Frank J. Phillips....... 
Harry D. Freeman..... 


Samuel Somerville, jr. . 
William B. Murdock... 
Seaman A. Knapp..... 


*Martha A. Goodchild... 
Maria Johnson......... 
William E. Hedberg... 
*Maggie Quinn......... 
Henry M. Mayer....... 
*Charles L. Gooch..... 
*Jesse H. Robinson.... 
Herbert U. Spencer.... 
John W. Sarsfield...... 
*Frederic C. Pratt...... 
George W. Brotherton. 
*John L. Reeves....... 
*Rosslyn J. Stafford... . 
*William N. Irwin..... 


— 


1 $18.75 per month. 


{Those marked * were stationed in Washington, D. C.] 


: Salary 
Bureau, division, Date of 
State. Position. onofiva: Per a: death: Age. 
1909 
Tex...| Unskilled laborer......... Plant Industry (1) Apr. 20 26 
1910. 
Wis edges inspector...... sige Industry..| $2,500 | July 2 47 
Conti, ||| CIGtK. occ asis sees teak cess] ccc. On ec ene ame 1,400 | July 3 33 
SFOV AIC ollsoratse Sick Oorae aa Plant. Industry... 1} July 4 69 
Colo...| Forest ranger....,.....-.- Forest Service..... 1,800, |o--daizeal eae 
Ill.....| Inspector’s assistant Animal Industry.. 840 |} July 5 36 
Moy. | Clr Kies cocee tenn’ aa .-| Publications...... 720 |e Oswees 51 
Weis A eed Gove sO vee ee at Plant Industry... 800 | July 14 34 
Okla.. Chick au the section of | Forest Service.....| 1,900 | July 16 36 
planting. 
N. ¥..| Meat tnspector-2.tssccssce Animal Industry..} 1,000 | July 21 40 
Okla t "Clerk: Wee AGS 2 tees caleeend dO; .2keesenee ,400 | July 56 
Nebr..| Inspector’s assistant......]..... do.. ouseake ,000 | July 24 52 
Mass..| Chief of the Denver labo- Chemistry. asleatd ---| 3,000 | Aug. 22 46 
ratory. 
Kans .| Chief clerk and custodian | Office Secretary ...| 3,000 |...do....| 68 
of buildings. 
Mo....| Local forecaster........... Wieathers...s-<cn: 900 | Aug. 23 53 
Ill.....| Inspector’s assistant...... Animal Industry... 840 | Aug. 28 27 
S. C...| Section director .......... Weather.......... 1,400 | Sept. 4 50 
Tex...] Inspector’s assistant...... Animal Industry... 720 | Sept. 11 30 
D.C... |("Charmomant saseecceccce Office Secretary. . . 480 | Sept. 17 47 
Ill.....| Skilled laborer..... Da isene Animal Industry... 660 | Sept. 19 77 
Nebr..|..... (s (A BRASS Ae eneeencod spear GO eicayeretincigee 900 ct. 68 
Idaho.| Forest planting assistant..} Forest Service... .-. 1,200 | Oct. 16 34 
Wis...| Veterinary inspector...... Animal Industry..} 1,400 | Oct. 30 25 
Miss ..| Law clerk (law officer and | Office Secretary ...| 2,000 | Oct. 31 29 
: assistant to the Solicitor). 
Okla..} Stock examiner........... Animal Industry-.- 900 | Nov. 1 38 
Pa....| Veterinary inspector..:...|..... doze s. Soccer 1,600 | Nov. 8 32 
Wie Ses] Clenknrs So seek a oe rele Statistics <2 2-52 1,600 | Nov. 10 50 
a ere Meat inspector............ Animal] Industry..} 1,000 | Nov. 16 34 
1 ay Go oe GOLEA Sn Ficeccte cts actes| sean QO; ocwcts ce Eetes 1,000 | Nov. 19 39 
Pa. 5.2 | \Olenk sso serecse aeeak gee Publications.....-. 720 | Nov. 27 62 
N. Y-..| Consulting scientific ex- | Chemistry.......- 2,000 | Dec. 5 45 
pert to the Secretary of 
Agriculture. 
Va....| Scientific library assist- |..... (i (eee Se = 1,800 | Dee. 13 49 
ant. 
Mass..| Inspector’s assistant. .....| Animal Industry.. 840 | Dec. 19 39 
1911 
Cal_s..|' Local forecaster. 2. s.c2c Wieather 2222-5, 2,000} Jan. 2 44 
Pa sts. |" Glerks nites cae een Plant Industry...-| 1,400} Jan. 3 60 
Ohio..| Veterinary inspector...... Animal Industry..| 1,400 |...do....| 48 
Calis sorestrangencce seeee ete Forest Service... .. 1,100! Jan. 4 41 
La....| Agent in tick eradication..| Animal Industry... 840 | Jan. 19 54 
DCJ.) Charwoman. 225.2. ca- Library i... -ss—2 480 | Jan. 26 44 
Mo....| Meat inspector............ Animal Industry..| 1,000 | Jan. 29 42 
Ind...| Veterinary inspector......]..... GO. so: seca 1,400) |..cdo) 5. sina 
Cal....| Assistant forest ranger... .. Forest Service..... 1,100 | Feb. 9 41 
Mich..| Forest assistant...........|..... doit ee eee (2) Feb. 13 29 
Kans..| Stock examiner........... Animal Industry..| 1,200 | Feb. 22 37 
Colot.c|Horesteuarde fs acece cee Forest Service... .. 900 | Feb. 25 55 
Cal....| Deputy forest ranger......]..... do: 6.325 eee 1,100 | Feb. 27 45 
N.Y..| Veterinary inspector...... Animal Industry..| 1,400 | Mar. 11 40 
Men's! \Clerkioc eros cee eesece Forest Service... .. 900 | Mar. 15 32 
La....| Special agent in charge | Plant Industry....| 4,000} Apr. 1 77 
of farmer’s cooperative 
demonstration work. 
DP Cz2|" Olerkaatc ae eee eto Publications. ..... 1,000 | Apr. 15 73 
Va....| Laborer (unskilled) .....-.- Plant Industry.... 480 |..,.d0. ..-|) oon 
Mo....| Veterinary inspector...... Animal Industry..| 1,400 | Apr. 20 33 
Colom: | Moldenss scesaece secs neces Publications. ..... 840 | Apr. 21 50 
Pa....| Veterinary inspector...... Animal] Industry..| 1,400 | Apr. 24 32 
D.C. .|, Gardener. ....22-->.<cs----| Plantindusiny--. 840 | Apr. 25 27 
N. J...| Chief of division...... Weather... -s,2.- 2,000 ay 1 67 
Kans .| Laboratory helper... Chemistry sesesa22 720 | May 2 25 
TM... .|(Stock:exar ier. 4..22- Animal Industry..| 1,200 | May 22 41 
D.C..} Assistant entomologist Entomology...... 1,600 | May 27 41 
Nev...| Forest ranger...:..... .| Forest Service.....] 1,300 | May 31 25 
PD; C20) Laborers sh cslecseeetcelece E ahomne ey Syadaras 720 | June 5 33 
N. Y..| Veterinary inspector...... Animal Industry..| 1,740 | June 20 28° 
Ohio..| Assistant in pomology....| Plant Industry....| 1,800 | June 24 67 
Nebr..| Stock examiner.......... Animal Industry..| 1,000 | June 29 aA 


£$4 per day when employed. 
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List of principal officers United States Department of Agriculture, July 1, 1911. 


OFFICE OF THE SECRETARY. 


Compen- 
Nome. Official title or station. sation per 

annum. 
SHIBOS VVLISOM soe occ kn cecwwise wcelets were Secretary Of Apriculture: osc tceclccen ac cmsecnciseatitee $12,000 
PV RHOU Mi MELAYS: soos etclosicce sins co cee vcicins Assistant S€Cr etary: eco na seater asia maesiaclle secs mistees 5, 000 
George WMeCabe: 6. c.jocc cof e's wctoicle's o'nin Solicitor-caacwees oes swiss nee nein oele ate ola ate ctowiele 5, 000 
bpnledGACIArk. 2. c- cole ln scccc scene's Chief clerk and custodian of buildings................ 3, 000 
PRS PCre VW AESON 2 seen isiots ocinivoceesecciniens Private secretary to the Secretary of Agriculture...... 2,500 
Heri Mer WECSE Woo conse sesaciescce'nnc FOXCCULIVe CELE Sconce ch sew acinctisicnaeminas since esicecree 2, 250 
Alexander McC. Ashley PRIS PECTONS cote ce erst tais ae slnie olciciclatsisictole steistarwie stwicietarmets iets 2,500 
ENV) LOUDER SEs Seek Seo Steve costs Appointment Clerkee eos sss heeraonsstetiesincuaeneee 2,000 
MTEOLPO NW SOIT: cont cn airs se accisicee sls ete secretary to the Assistant Secretary of Agri- 1,600 

culture. 

VNUs Be MOWER. wa 2s cc ccs celessincwesiels Chief of Supply Division..............-... 2,000 
EPO POLIEN se nia tate ices a clea laia'wleicistsiwiate Chief engineer and captain of the watch 1, 800 


WEATHER BUREAU. 


Walhsilr MOOTC.-..scctcses+-cssscs enc: Chieholpnreataee saree ac aoe tanec ee me nieenelste $6, 000 
IGG yilG. WATS SS cence wise ces cominne PA SSIS TANG te ieee eee eee eee meee em aise ciate ania mete aratol 3,000 
Paniely- Carrollie 22 95.2 oa ao ous ae om Chief clerk and executive assistant.............--..--- 3, 000 
Prof. Harry C. Frankenfield!........... OLECESLING see vase e soe coed = ae -seldee re ee tence emiee 3, 500 
Edward H: Bowie!......------...se--- Districtorecastere. os seme seca =a scence Bene cna 3, 000 
Prof. Harry C. Franknfield..........-. In charge of River and Flood Division..............-.- 3, 500 
Prof. Charles F. Marvin...........-..-- In charge of Instrument Division..............-.----- 3,500 
Henny Wa reinkell 2225 jo acs once ce'eieinie In charge of Division of Observations and Reports.... 2,500 
Preston COMDEV sa. sccacsas somwicjoe ese s= ae In charge of Climatological Division.............-..-- 2, 500 
Mrpan Batalvertesn acoso es catesaceae<= In charge of Accounts Division.................-...-- 2,500 
edrre a POU bosses oa citer occ ccsee ne Mnicharzewol OPSCrvaLloryacns= see cess cca = o clciviaicle sicisimats 1,800 
CHIEFS OF DIVISION. 
Won bs Onurehosseass sce secs tance oases WP WDLIiCH OSs etasserne <clelels ata ciclo lefaicieciee'osinas si qaaeine 2, 000 
oebert Sey both =e sess skeet sence SUppliesses saeco ete ck cis coos ctclae sas ceres so amoeeeises 2,000 
Theodore Ti. MOOLe: .< <c<<a2-0<020005-5 MBIESTADH canes tae ocr oc. aec wnlcciccicicie. ces esicisietbigincieie 2,000 
Glarles Re Talman: 20 5::2.--22--sc2esc2 WUDTArian’, vo seccte cee oe toss scion sie lasincitcomiewicleisiesinte as 2, 000 
IN CHARGE OF FORECAST DISTRICTS. 
IPEOHSH CHEV i OOK ee ote n eas ocict cies cies CHicago lee ae ecs stocuees sce sete 3, 500 
Prof. Alexander G. McAdie?........... San Francisco, Cal 3, 500 
Frederick H. Brandenburg?...........- DenvernColovesscr roe ae sane ae sa ed cants meeece meee 2, 400 
ARSH CUM OLING 28m nn o-oo occ ecsm sce New Orleans, La..............-.--- AoIeds Sees bese aee 2, 400 
Edward A. Beals?..... eee esesssscescces Portland ;Oregiea. sp. sooo ee os anise cana ctielioneins 2, 400 
Ja Warren SMD. 6. c.-cetsccccsesosces Professor of meteorology, Columbus, Ohio...........- 2,500 
DISTRICT FORECASTERS. 
Tjnieti) \Win (Sh Ob eee ae apogee a oboDgecDee IBOSLON; MASS. ocateae cis cece ncceciss cee deaslseelei einen 2, 400 
David Cuthbertson....................- BialowNew ki eecearesee eens cemecn eaeaeme see emer 2, 400 
Merdinand Je Walwt- coe. ccccccccescse=s MOMs vie Maer cree saa ae sens waa oe esate aaa 2, 400 
TRMICIIH ACAD ede ec acs piace snes cct IN GWeKOLin IN Gna ctees. coos neicine soon Seige scivisemininere 2, 400 
MIGRITONG Wie HIS VCS 25.22 coencesac cates St. Louis, Mo...... BRIE de saiad ouid condenses duabwiccencets 2, 400 
INSPECTORS. 
VORMIATI biel COURET sin asic taie:c oo o:cls!oiare'einre Detroit, Mich...... SERA SAS ASCP EE OR SOC HE RE AOL aon comce 2, 750 
Henry Ba Hersey... <3... cccccwesasicce ne MAlWKEGS WiSic sec ccctomn<cce a evcu sebieeceetessmtesoce 2,750 
CLIMATOLOGICAL EDITORS. 
ienaries) Hesyon HeIrmann.. co.ce. cca ss! ALISA tee ncas sas ces ina cet cascecnt sce sce e alle inte 2,000 
George M. Chappel3...... Sa Me Deg MOINS LOWS ose nese ecu eccactecscocetammemeeucs 1,000 
Bernard Bunnemeyer.................. LOUBLOM y Vek ee ec an ncesmoche esa ceecscsscmasiees= 2,000 
Word. Mi WISOM oc cascecccessccc'e tc TERACAMINIAY eo cota cscs onc acbavcucewpabeasueabeemrens 2,000 
mitred hs Thiessen: +2 22 sscecct osc ests ee Bali ianke City Uitdlicuscsctes sscursccetonmeceueaers>- 1,800 
STAFF OF THE MOUNT WEATHER 
OBSERVATORY. 

Prote-Alfied J. Fenty... <....-/nscdccssiens WH xecutlVe:QUCCl women casccrsesawecacencsactsan6asin~ 3, 500 
Prof. William J. Humphreys........... Consulting physicist <2 50. cas ccccdecuscedccesuds 3,500 
Prof. Cleveland Abhe-~---- .. o-ssecense- WM EORess-. sien e cara aero eh teciasane set Sei ewem arses 2,500 
Prof. Herbert H. Kimball.............. In charge of solar radiation work............-.------- 2,500 
Wilisiny Et. Blain. oo) oes i Seccwssocescns In charge of physical laboratory and upper air re- 

search. 2,000 


1 Alternate monthly. ?Also climatological editor. # Receives additional compensation from State. 
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List of principal officers United States Department of Agriculture, July 1, 1911—Contd. 
BUREAU OF ANIMAL INDUSTRY. 


Compen- 
Name, Official title or station. sation per 
annum. 
SUC SRL DEST) ba er ee aE Chiefiofeboreans ose yen ane meee eee $5, 000 
iActhor M; Warrington... 2... << ss<sers.' Assistant chiefs cccienk oun one sccedceencnbaeecn tae 3,000 
enanion Cy Carroll. scan enn ncaa Chieliclerk...... wetsehvseps=--0<0-ps==-e0e nee 2,500 
CHIEFS OF DIVISION. 
eorce At? Riommel.<) cok eee ee Division of Animal Husbandry ............sec------- 3,000 
MANION WO OTSE bi noc ccn- am essnenecacesee Biochemic Division, Jj. <=> <2 a--sceee =e see 4,000 
BUH Rawlf.. 4. ja. ssseevsesteceoaes,. Dainy Division iio is) ne one nee no oceesenene seen 3,000 
Rice PAStOGGOM: ccet ec caveancoeceenae Inspection Division i civ. cscenessncecees = een 3,500 
Deb Ss MOIEN. «os a asemmecaccamns Pathological Division’. 2. .5...0 n> 4-—0=5-5 eee 4,000 
ioe W.. Puiokman. -2. °°. 4teceus ores se Quarantine -Division)<;<.. <.ceSeccsesecuccdee nee eeeene 3,000 
Brayton H. Ransom Zoological Division <5.) \..0--.-cskescnscmn sees meee 2,750 
James M. Pickens......... =e], editor andrcompilersses sec... = ae 2, 250 
AC. HCDEOGUEL. ors. -coes cencnecca sees Superintendent of experiment station. ..............- 3, 250 
BUREAU OF PLANT INDUSTRY. 
ADMINISTRATION. 
Beverly LT. Gallowsy....-a0essee4- see Pathologist and physiologist and chief of bureau...... $5, 000 
William JAS awlor foes: ocean eer Pomologist and assistant chief of bureau.....-.......- 4,000 
fambs i JonessAt xo) hs eeAdiovsere Chieficlerki: ceuctecdet So-2 550s se ane 2,250 
peMe ROCK WOls 2 02.2... s0iee wees std HIGitones ce teseetee eae chen ose seeeeeees ee SES 2,000 
WEES Coxe sn oss ees a8 el ers Officer in’ chargeof records: 2... 025s os-.-s- eee 2, 000 
PATHOLOGY. 
Wrwin sk. Smith oo... csc sceese ee cheees Pathologist in charge of laboratory of plant pathology. 4,000 
PEA WIGECRM aos see eee ane Pathologist in charge of laboratory of forest pathology. 2, 760 
Wisilisin A ORTON. oc cac ace sasninecasaes> Pathologist in charge of cotton and truck crop diseases 2,750 
and sugar-plant investigations. he 
Merion Be Walt@s ..:<scmscsmamacciscss Pathologist in charge of fruit disease investigations. . . 3,000 
PHYSIOLOGY. 
Walter DSS wingle. 2. <sccc<sesss5555- Physiologist in charge of crop physiology and breed- 3,240 
ing investigations. 
earl. Kellerman: sae. . 2 oascaseesieces Physiologist in charge of soil bacteriology and water- 2,500 
purification investigations. ae 
Obs COOK Ss smis. ce sa esa tens sea Bionomist in charge of crop acclimatization and 3,000 
adaptation investigations. ' 
Rodney He Tue. jocnece = -hasco-se eee Physiologist in charge of drug-plant, poisonous-plant, 3,000 
and tea-culture investigations. 
TECHNOLOGY. 
INAINANFAN CODD Gus. -tccccenes oueiceuae Agricultural technologist in charge of crop-technology 3,240 
investigations. ! say 
MV SbED ELS OWOY:<.<<<:c0% oeueeia sas <5 <a Botanist in charge of fiber investigations. .......-..-- 2,760 
Wale wbe DVL. clare coc oc we Sobyeiae e sarees Crop technologist in charge of grain standardization. . 2,460 
TyMan Uae Brigee.. ccoces ob cette «becca Physicist in charge of physical investigations........ 3,000 
WaPar Brow) «acre sca eee acme de esas Botanist in charge of seed laboratory..............--- 2,500 
AGRONOMY. 
MarksA: (CAtlOtOl a. osc ca een eet one Cerealist in charge of grain investigations...........- 3,240 
OWuW 7 GArNOl ys cnc doc cee see ac enone Physiologist in charge of tobacco and nutrition in- 2,160 
vestigations. ; . 
Thomas) HsKeaInBy ..2 0. wacesacaseec Physiologist in charge of alkali and drought resistant 2,760 
plant breeding investigations. eh. 
hanes Py Hanley cn co Sete s se cdaeoom Physiologist in charge of corn investigations. ...- foc 2,000 
Frederick V. Coville. ..:...-.--------- Botanist in charge of taxono.nic and range investiga- 3,500 
tions. 
ROAG, GHilcotbaes, con isco s cee ee een Agriculturist in charge of dry land agriculture investi- 3,000 
gations. 3 ore 
CAV. hipst sc se Re seae oe cee ERE eee Agrostologist in charge of forage-crop investigations... 3,000 
DEMONSTRATIONS. 
Wi SDEUIMAN ono ones 5 eee <a eee Agriculturist in charge of farm-management investi- 4,000 
gations. J 
Bracdord WMA. sows oswsaiccoeiee nee Special agent in charge of farmers’ cooperative demon- 3,500 
stration work. a 
Cari Sr Scofield=-tss ste scccecceccecer ss Agriculturist in charge of western agricultural exten- 3,000 
sion. 
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Compen- 
Name. Official title or station. sation per 
annum. 
HORTICULTURE. 
Pa lb. 15? Os) ie ee ee ee Pomologist in charge of pomological collections. --..-. $3, 240 
REVS ADORTAUCH «0 o.0a.ccc--socce aocn Expert in charge of field investigations in pomology.. 2,750 
EES CRCR Set ott e Sea ae ae Assistant in charge of pathological and physiological 2,160 
plant houses and department grounds. 
PAROMOORBCLES Le dsc2-accossacteusesess Horticulbatiat in charge of Arlington Farm and Hor- 3, 240 
- ticulture. 
WieW. DIACY, Sl'siacsccwsccucccecucscsss Superintendent of vegetable-testing gardens. ........- 3,000 
FIELD GARDENS. 
edward C.Green _...<s-2- 5-6. Sesescs Pomologist in charge of South Texas Garden, Browns- 2,280 
ville, Tex. 
SEEDS. 

Leon M. Estabrook..............------ Assistant in general charge of seed distribution. ...... 2,250 
Wayid Wairehild= << occe cn <ceneee= += -— Agricultural explorer in charge of foreign seed and 3, 000 
plant introduction. 

FOREST SERVICE. 
aria (ie Ce Roresterand'Chieh sts. scien 2232-6 s eee oe eee neneers $5, 000 
Uibert bjPoiier: 22s oi SS IASSOCIAUG [OLESLET Ss 224 on so noose ooo eee ec ocap seat 4,000 
Hernert Ale Smiithsoeck Jost RJR. WGitoriy AAs St ED hse rrr eor ke ee emeceas 3,000 
imidley HUrnS......covs sesso sects. Chiefoipublications 12. sss aso eee wee em eee 2,000 
George B. Sudworth............-.- ae | EG COOP IS La pee asinine aletaala teint atelatatate eee ee 3, 000 
Mantel D.) Brouson. .22ooese eect Generstilinspectoret occ ese ae aise eeainiodece coeaaaaes 2,500 

OFFICE OF ACCOUNTS, FOREST SERVICE 

BRANCH. 
Mathias WH. Wagan... .sssesse 222 288-2 3: Chieh See BS FB enootelreeeewenisceswesees 2,500 
MeMestvA MoelZar so. ocwccceveseddestece Assistant Chichi So208s oicantewertaratatcte wees soon see esac 2, 000 
BRANCH OF OPERATION. 
Janes By Adams. s2ossss: sossee ds JS Assistant forester in charge.................--------- 3, 500 
eagk ime iweed....ceee 2 es. 2 3 2 POLEST IMS PECLOR 2 Pasa < pcr yo nose vee eee eeu aee = 2,50 
George G. Anderson............-.----- Assistant in office methods. ..............------..2--- 2,100 
ered Gp MINOR aac cscrSarsaranrterwerre bee Chief Office of Geography s . ss.<c.c2-snsassceoces ens: 2,700 
Meare A Bentley eo -.ccen ser eete ween Chief, Office of Maintenance.................--..---- 1, 600 
BRANCH OF SILVICULTURE. 
Win B: Greeloy.....ccccvsesccsecosudiee Assistant forester in charge.............--.--------- 3, 000 
Earle H. Clapp..... aed Aah A Forest inspector..... dobjcicalets sev aterecser eecescewene 2, 500 
OFFICE OF STATE AND PRIVATE Z 
COOPERATION. 
J. Girven Peters 2,000 
J. Harold Foster 1.700 
OFFICE OF SILVICS. 
Reeunsel AON oe sc sos eaeer ss es cees CiiGisd 5c ste di ec ceases sceeeu tere estasbucseeeeseseu=h 2, 500 
Pre Ts Dans. o3c2sies.e eR iAnsistant (Chieti 2408) ccc enere ccc nkenaueceesaoee. 1,800 
Bais So Murphy o26 52 sc bcc essecedens: In charge, Office of Forest Management............-- 1,800 
BRANCH OF GRAZING. 
IDEREL Rae OLLOLs oes des ccc o scadcaaddecs Associate forester in charge................. Boe eck ae 4,000 
MOONS NGIDD sc op se nsusccesnacs sues (A SSintantTOKresteIe = es ct note dndceoecacecoue nance 2,800 
WRG JOMINGR «2522552525555 5852 55 Tuspecton ef cravings 2516s ssa sceeccceaceeeeeeties 2,700 
BRANCH OF LANDS. 
gaanes Be AGGINS: 27 Apso seks catsasccdes Assistant forester in charge....... apices canoes saree 3,500 
@Qhasles Hi Squire... cscscsesecacscpenc In charge, Office of Occupancy....................... 2,000 
SAINeS la POLKOLs 2 sccccssccctest sceeete Chist Office of Claimsss..... un cccsecnewdscnewates senses 2.750 
BRANCH OF PRODUCTS. 

McGarvey Cline............ apekatevades| DUTeCton (MAISON AW 18.) qw2cncndecmmccctabbenseweseee 2,500 
He Stanley Bristol. «i sccssewanvewssed. Assistant director. ............- Bre eae eae Ee: 2,000 
HIQWALOCIS. W ClS8o_. 5.0265 dss ausceseceleeecd OGhsdc2 oa. ye ee Susascees ee eee oe 2,200 
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FOREST SERVICE—Continued. 


Official title or station. 


OFFICE OF WOOD UTILIZATION (CHI- 
CAGO, ILL.). 


$2,000 
OTs 1,800 
ities Glice ce ensue nese aa ee nae amie Assistant forester in charge......0...secsccossesesssse 3,250 
WVBR WOaVIUlss ne cc et onadscesssscnce sm Forest inspector..... d6ee cect succes bancnucesn aie eken 2,500 
DISTRICT OFFICES. 
District 1, Missoula, Mont.: 
Ferdinand A. Silcox............. --| District forester...... Sab oenesneese saan so seseacombesi 2,500 
Edwin W. Kramer............----- District en Pineens oo toce o- 0s 00 ens es eee oon ee 2,100 
John Ea breston oc sjcemearcomsacees Office of operation, assistant district forester.......... 2,000 
Robert Y./Stuart- --. 20.2.2 oo Office of silviculture, assistant district forester ........ 2,200 
CharlesiHis Adams noc oscscenc csc Office of grazing, assistant district forester...........- 2,200 
Richard H. Rutledge.............. Office of lands, assistant district forester.............. 2,200 
Percy R. Hicks>. 202... teccasesse cts Office of erodanies in’charge:..2.\ss2serees elapse aatniocte 1,500 
District 2, Denver, Colo.: 
SIMIGUPEVUGY ee recieicics sine conte ees District foresters... «sccm uw aisinwscleelne seieeit eee 2,800 
Theodore W. Norcross....-.. =,<,-|| pDIStHICh Ong InCer se nes - nes cceoe eer eens ees a 5 2,400 
Fred W. Morrell.......... .-| Office of operation, assistant district forester.......... 2,200 
Sydney L. Moore... ..| Office of silviculture, assistant district forester........ 2, 200 
Jesse W. Netson....... ....| Office of grazing, assistant district forester............ 2,200 
Marl TEStan le sane coceeescnes cee oe Office of lands, assistant district forester............-. 2,200 
Harold) §. Betus -.- ceee ese eis em eae Office of products, assistant district forester.......... 2,200 
District 3, Albuquerque, N. Mex.: 
ArthoriG. Ringlands, Jc cess. ececvicc District forester... :.... scsseh nossa eee ae wees 2,700 
AIpHeNs OS IWAUE- ea cccite casein cee Office of operation, assistant district forester.......... 2,200 
Pheolis; Wooley) ils. o.ssccesseccs Office of silviculture, assistant district forester........ 2,400 
JobnwKert es 25 Sees ab a sons ins ee Office of grazing, assistant district forester...... bees. 2,200 
RrankiG. (W. Pooler-. cc scceceaan. Office of lands, assistant district forester.......... seen 2,200 
District 4, Ogden, Utah: 
Edward A. Sherman..............- District forester. ...-..---.--.------0s2e-ceeecteeneees 2, 800 
Arthur C. McCain.................. Office of operation, assistant district forester.......... 2, 200 
Ovid M Buber. «possesses <a Office of silviculture, assistant district forester........ 2,000 
HomernE Wenn) 5 o.occscecsercccccs Office of grazing, assistant district forester........ Saee 2,200 
Mimothy.G> ELOVUs.seceeccacene se aae Office of lands, assistant district forester.............- 2,200 
AG Marie Sialphe cscs cp. scopes aac Supply depot, property clerk..............-...... Gee 2,000 
Joseph) G. Palek- 2.522032 tcce.qauns Property auditor <= so ioc - oceeencnns ssc =eene eee 1,800 
District 5, San Francisco, Cal.: 
(Urerinh DEW ORR ae sah ancoscno5edod Acting district forester.:.......s«ssscceeres Giese en ela 2,400 
Walter Preubat-stecn seaneence a District engineer... 002. cser esc ccs eae 2,400 
ROV Headley ie aecncmn eer neere see Office of operation, assistant district forester.......... 2,200 
Trueman D. Woodbury: cee eee Office of silviculture, assistant district forester........ 2,200 
John H. Hatton.. ..| Office of grazing, assistant district forester............ 2,300 
Louis A. Barrett... ...-| Office of lands, assistant district forester.............- 2,200 
C. Stowell Smith. ............ccc0e. Office of products, assistant district forester.......... 2, 200 
District 6, Portland, Oreg.: 
Géorge Hi iGeewl js eee el eseasce District forester. smetecten pes re enemaeen metas aocsteaeee 2,500 
Wit PELCITING <n sc caepeecereeicmane Districtiengineer) 76.2.5. cesses seceenee eee waste 2,600 
Charles oH SHIGnY..- 7 sseee-secses = ere Office of operation, assistant district forester..... tere 2, 200 
ROC: CAIIES “ead seaieciew ees cateiae Office of silviculture, assistant district forester........ 2, 200 
Thomas P. MacKenzie............. Office of grazing, assistant district forester........ ae 2,000 
Slarence wBuCKa:sscses-oeescen ee Office of lands, assistant district forester............ ee 2,200 
TOSEDRLE USD D on. ores eeerior ences Office of products, assistant district forester.......... 2,200 


BUREAU OF CHEMISTRY. 


SION SUN AE OEE sca See Rass Chemist and Chief of Bureau..................------- $5,000 

DAM DUA: Sonat ece sen see esencens Associate chemist): 22 5.5...-.00¢ +=. undas.tsenee eee 4,000 

Wig RIP CLOW aninctaite ac seie oma sealer Besta Chief of Bureau and Chief of Division of _ 4,000 
oods. 

WB WiNtOn. «de vcccscsncissscied saisievicisia Chief Clerk... cccccse=cemamcawe cca sssnea ah aes x 2,000 

ATE PisteG oo Stk anctaiaisen a eoneccete iGitorsectee.ceseree. Es vadcsbbutuvaseteeees ewisvaccems 1,800 

A. E Dbibrarian):\/.<.dcewcecse ew sow sean Se keNS oveeebevenuueme 1,800 


Ohietor division... .jaccecae ce eniesciice bccn ccceme uname 4,000 
Chief, Food Inspection Laboratory.............--.--- 3,000 
Chief, Food Technology Laboratory and Assistant 2,760 
: Chief of Division. 

8. \Bailoy so. cccciecccemssasccesceate Chief, Oil, Fat, and Wax Laboratory.....ccccccccces 1,800 
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BUREAU OF CHEMISTRY—Continued. 


Name. Official title or station. 


DIVISION OF DRUGS. 


PSR ICO DICT ochiacinciawuesGew ace 'ccaitesew's Chiefiofidivision’ 5... 2-2 csp aceeee sucesebercenseces 
G. W. Hoover........ Dente cwasauace mere Chief, Drug Inspection Laboratory..........-..------ 
WhO -HMIMELY -- 2 oc ccccccccoccnsscce eos Chief, Synthetic Products Laboratory.............-.- 
Wallin: Dalants*.-.<catessss co cecce esos Chief, Pharmacological Laboratory....... Sa aaae 


FOOD AND DRUG INSPECTION. 
iWesG.iCamp bell sscac.. i. ceeccssscee css ief inspector...... seueeasceccssesccossoseccsasasase 


MISCELLANEOUS DIVISION. 


deKS payened ddussasavdceesseoe eee Chief of division.......... Eds cossccdusecssceetecseeees 
W. W. Skinner.. 5 54.) Chief, WaterMaboratory: 2-35-55 25cc. ccc ecco ccccees 
Gri; Bidwell... .-.22-0s<s. WoL Scaseeeese Acting Chief, Cattle Food and Grain Laboratory ...... 
OS eMoanonriellsos).....-oc.ccccccsens Chief, Insecticide and Fungicide Laboratory......... 


CONTRACTS LABORATORY. 
Reeds WAIKEL onsen eansen es penoserees =| OMICl pe cecscweasasancaeeatereccorrcseeecens=scaereee 
DAIRY LABORATORY. 
G. E. Patrick............... scccccoccc=| CDCl -  ecccccecnccccrcccccsvsccacccoccvccccceersnsss 
LEATHER AND PAPER LABORATORY. 
Beet OCW eee a neenenasseseen= mas Cilio laren eaeeeac oneness ore saees ean omesen estore er 
MICROCHEMICAL LABORATORY. 
ae PEO WAEG eee seen care ane aen eae one| OMIOL -. = ccvevere ace-sesscrussssocssesu=sscersese=-- 


SUGAR LABORATORY. 
ASH. Bryan io s22es-.ccc5 nenceconna sea CLE Coco Sceshosce: Cee ScOC Ce Cn ECHO EE orOceec eae: 
NITROGEN SECTION. 
ROS ETCSCOb co cieiecowteccectece --.----| Incharge..... patesessoasec tne aaneeposssesseeaterteee 
FOOD RESEARCH LABORATORY. 
Moy Pennington <5. 02.065 ccececet 


Chief... ow ce cccccnccscccccccccccccccccccccoscccccn srs 


SPECIAL INVESTIGATIONS, 


CUO ec cscs accccwcclees denevsuee Chief, physical chemistry. 2<:<---scccscccccoeccesnsas 
He. Weberi.ss....5. eececceeeeeeee---| IN Charge. physiological chemistry ete ES Sabeesee 
Jes be Gleres. 2.3225 wnwe sie Seseenss In charge, physilorkal chemistry (plant)..........- 
GRWienbilesiirsccocscecceecces pies Ses bod In charge, bacteriologica] chemistry ........ ph oe a, 
MVIMoPEseyANWOOG = s'ss- oo scsecceseeaenn- In charge, enological chemistry ............-.-------- 
FOOD AND DRUG INSPECTION LABORA- 
TORIES, 

BoM SMUth). cccccsccccosses dsececeact Chief, Boston, Mass........ esopacegaccusersuccnenshen 
Weta DUP DOIS . cc contac ccccwcatarcasss| CDlel,, BUNGIO INE Vissscnwescmencnevocnceoneoneebere 
Mati ITO cea nccdestecscevdcaencore Chie |Chicaed, Tits so. scsccecenetee woccnescosteceneee 
PPR ALG ce ceccescs pees aps Chief, Cincinnati, Ohio.............. scnaveedenesenen 
RP tutner seb co cet aces ccscsceseces ce Chief, Denver, (Colo joo. scsccsecccesccuoeceeees eredee 
He ea OMI Tae ~ oo on jonccu ncn nae anions Chief Detroit Mich 325 e25.2.decceceeneceseos saeetaas 
eels LADPGut = cone ococccenosecceeces Chief, Galveston, Tex.............. BA CREP OEE EE nce 
Pees impuantd5- 15 hos hes accenenassee Acting chief, Honolulu, Hawaii..............-ce0---- 
F. W. Liepsner..... Chief, Kansas City, Mo.......-..... Sueaneeenaseeceee 
R. W. Baleom.... |. Chief Nashivilia; LGM ..cscccsssececcs conececeeeseuae 
W.4J.McGee.. =| Chick New lOrlesris, bales cscscavchoswccereeute sae 
R. E. Doolittle.. “| CHIET INOW. MORRIUNG M coco cencosteeee mance te 
8. ROSS canoe .| Chief, Omaha, Nebr..... Stoomuethre wee Cas 
C.S. Brinton... Chief, Philadelphia, Pa............... ae 
M.C. Albrech.. .| Chief, Pittsburgh, Pa..... 5 ae 
A. L. Knisely. Chief, Portland, Oreg..... ae 
D. B. Bisbee... .| Chief, St. Louis, Mo.... ae 
A. 8. Mitchell. Chief, St. Paul, Minn..... bes 
R.A. Gould... Chief, San Francisco, Cal.. oa 
W.C. Burnet. Chief, Savannah, Ga...... Se lets z 
H. M. Loomis Oia Beabtle, PWHAle ds dopacc-cccnespocencossasanGili 


Compen- 
sation per 
annum. 


2,760 


2,760 


2,520 


2,520 


2,760 
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Compen- 
Name. Official title or station. sation per 
annum. 
REFEREE BOARD. 
SiR ita ROMNON Gouger os nsueeapeueuns a | Consulting scientific expert to the Secretary of Agri- $2,000 
culture and chairman of the Referee Board. 
Dr. Russell H. Chittenden............. Canes, scientific expert to the Secretary of Agri- 2,000 
culture 
DT. PFheopeld: Smiths rocc.cavewee- deesc lars ce G0 rc ancccdotsvecec cases disuse canst neeeeeee setueee 2,000 
OY CONT AOU Rae ee bien is ot ee eck or malic otle RSS aRosouaoarrio. a sagee cwanaceenc ace 2,000 
Drs Aloneaies Taylors cc vcstccctcreeees| ene ce GO. 5 occ nese m macs eaeme ce ceesee eee een aoa aaaae ss 2,000 
BUREAU OF SOILS. 
SiNtan WINE. sen camucnnananndassen | Chief ofeBiarean 3% 222253. ......<eneasseannesasaee $4,000 
He 10 SURI: Reap <5 ee A he Chiehelark ste ¥ - 323 852 J ..0.56050000"aneieeeeeee 2,000 
Goo, tW. Baumanns.:-22cscs cbse. vee Hxecutive assistantisc J: os sc. cceascaacandanadeenneee 2,000 
SOIL LABORATORY INVESTIGATIONS. 
Miranignks CAmeronlsccs's cece cs cetaceans Seclentist ....25..esecesedecmsreeeeciee saneeaceteeeeeee 3, 750 
Oswald Schreiner d 5 3,£ 
ROD WMO acenacessereccconese cscs sealer see 3 3,000 
eC UOMD Yee stece eee neeaiecelbces sesso s| Sener 2,500 
ME CMMDEV alc cma cdcccncartaeencceume Bae 2 3 2,220 
COTE MAUI GLAD caccctnaccansaaaena 2,000 
H.E. Patten.... 2,000 
J. W. Turrentine 2,000 
INVESTIGATIONS OF FERTILIZER 
RESOURCES. 
Edward) He slres-- eno: cicssccccesecencs Scientist ..ic5.. 6s 0 sceaccodedcasens sec etaae aeeaeeee 2,500 
SOIL SURVEY 
Sunni ign 1d OU ignite ooospeocgnspooee sai wee sicieeie Citelsne sin at es cles Secleae ee ee eee 3, 250 
TEP BON SHR eas wien ciscnacsesnrarisecalmmcenO Oe cmemece vas titel sone acctecteeasle. seen 3, 250 
Wi Sic Gees eee bis seddscccadecess nee ain ticle ce sidwis ddecisia scald Siise Secure see ee eee 3,000 
STH SIBEMUGti Spat ce ccetenscaseee secs Scientist. 2......552-ss0dsce- os clea c cele nee eee eee 2,040 
Spa DH AML ssiiciie lene seers cae cane ter em tee On oon scm nncn nena cle sis ale ela eee 2,040 
Mikey apna nly 5 oa ciwesiccls on amis see's lesen QS prcien 2 SSRN Ts bio cere ove nics tenia pe eee 2,000 
WiiGaOMMOhs -ncicccleaceeeteccccaw easel beees GO'n oo ciccsscdcctessccsiceciebis cee Seen a eee =e 2,000 
BUREAU OF ENTOMOLOGY. 
3. O SHOWA SS cs a5s5c nee oheueeoesal Entomologist and Chieft...... 4242.62 eee eee $4, 500 
& aI MAnIAtia. ieccccicct ektete asc ss ceca | Entomologist and Acting Chief in absence of Chief... 3,590 
E Pitas hal 0) TEA 2) 0 Reheat att oie pepe et eat ICXECULLVO MSSISLATIL «= co Je ce case eee ones een eee eee 2,250 
We ite PASTEL toe Medes ca nat tei dennae Chie hGlerks. 5... 8 «amin sjasige Senos eRe ne a eee ee 1, 800 
By he Chittenden foe. as ce anne cents In charge of truck crop and stored product insect 3,000 
investigations. 
Ave DD HOPKINS) Sei aoccctjccccct cs doce ee In charge of forest insect investigations............... 3,000 
OW PD SSH Ler seteen's on ciace ssw cnmaccmeere In charge of southern field crop insect investigations. . 3,000 
Mi MIAWICHSLCD... -eisaerecenisonceecue ven In charge of cereal and forage insect investigations.... 3,000 
BAYS Ase MRITILANCD tens coe sine oceea cece In charge of deciduous fruit insect investigations. -.... 3,000 
SHRP EDU pS 2 2_ Sicecs sais sae ness In charge obbeciculéure t... <5 cc apnemipace seer eee 2,750 
BUREAU OF BIOLOGICAL SURVEY. 
Wie Waklenshaw ossit:scscssasesscenes Biologist and Chief of Bureau: ..:...22.222222.2-22266 $3,500 
Cart Mernant 2525 5ss sees sear ee ss Consulting biologist... 22°: Sst 2sSSh Schieber eee 1,000 
AE AIGL te soccten case teroace sce Assistant chief and in charge of game preservation.... 3,250 
APS ISHONs Sacccocs dmcose at peeerecoee Assistant in charge of economic investigations........ 3,000 
pica inst Gy eee sels ep tele Assistant in charge of biological investigations....... 3,000 
Apes MOLDISON so cece cocanconnareeten. Chief clerks <0. Sco ustw othe steet cece oe beeen 1,800 
DIVISION OF PUBLICATIONS. 
TOR A ATMO Gia asa cu ot ae) cieicaieh eee cats Kiditor andi Chief “sat. 2, stecsesect correc cere ee nneeee $3, 250 
EMD tA ES ceca s citcinnc'snn se ecieccee Editor and Assistant Chief................-.-- Ae 2,250 
ALAM Ud Gs 5 cosine ccices oe acene se nace Chief@lerkes. tt. ids pececksocekeosceteeeeeee 2,000 
PUSP Cleary too sec clsecteceseneueees Assistant in charge of document section......... =. 268 2,000 
PARSE Walltama ce Soo ccicc na oe saeeleesicae Assistant in charge of illustrations......-....... oodan 2,000 
G@oH. Qrestnouse - soc cecnscscecs cceenns Assistant in charge of indexing...............-scc«eo. 2,000 


OFFICE OF APPOINTMENT CLERK. 965 


List of principal officers United States Department of Agriculture, July 1, 1911—Contd. 


BUREAU OF STATISTICS. 


Compen- 
Name. Official title or station. sation per 
anuum. 
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Cho MpsOlge pecs adome cree cose sm csts scien ne See See ees he Oo SG So See cee 2,000 
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